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PROGRESSIVE ELECTRICAL 
INVENTIONS. 
IMPROVEMENTS IN ELECTRIC HEATERS. 

The application of a transformed alternat- 
ing current to heating apparatus has been 
referred to’ heretofore in these columns. 
Several independent inventors have been ad- 
dressing their energies to the solution of this 
attractive problem in a way which will ren- 
der results most efficient for commercial 
Several patents have been issued 


uses, 





lately. One of these, illustrated in the ac- 
companying engtaving, is the invention of 
Charles H. Talmage, of Kansas City, Mo. 
Mr. Talmage builds up a laminated core, 
composed of annealed iron wires or strips, 
as shown in the detailed figures of this en- 
graving, and embeds these in a mass of 
plaster of paris, as shown at 3, winding the 
primary coil around the core as shown at 4, 
enclosing the whole of this in an envelope of 
adherent plaster of paris as shown at 5, and 
then mounting on each end a sleeve of sheet 
iron as shown at 6. When alternating cur- 
rents are passed through the primary coil, 
induced currents are developed in the bands of 
sheet iron 6, which form a closed circuit of 
a single turn for the secondary or induced 
current. A current of very low electro- 
motive force but of very great quantity is 
developed in the sheet iron sleeves 6 which 
heats them, the heat being utilized to warm 
the walls of the radiator 11, in which the 
transformer is placed. Suitable openings at 
the top and bottom of the radiator are pro- 
vided to create a circulation of air from bot- 
tom to top, the air passing in transit over the 
heated surface of the sleeves6. The radiator 
just described is intended more particularly 
for house warming, car warming, or similar 










































purposes. The inventor also contemplates 
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the use of electricity as a heating agent in 
cooking, and in adapting it to this use 
mounts the heaters constructed in substan- 
tially the manner described, in a suitable 
oven provided with a receptacle for the 
materials to be cooked. 

An application to the same use has beep 








made of the direct current by Mr. Ernest 
Abshagen, of Chicago, who works out the 
problem in a very different, though no less 
attractive, manner. Mr. Abshagen’s heater 
is designed for cooking purposes and for 
heating water for domestic uses, as illus- 
trated in the engraving, where an iron 
receptacle given any desired shape so as to 
provide the proper ovens a, , c for cooking, 
forms an enclosing chamber for oil. In the 
lower part of the apparatus is a resistance 
coil, indicated at R, which is connected in 
circuit with a source of energy, as a dy- 
namo electric machine, or with a line wire 
connected to sucha machine. Thecurrent 
in passing through the resistance coil 
raises it to a high heat and the oil being in 
intimate contact with the resistance wire is 
raised in temperature and by its circulation 
produces a substantially uniform degree of 
temperature throughout the whole appa- 
ratus. In order to compensate for the expan- 
sion of the oil under an increase of temper- 
ature, a sliding piston M is provided, 
which operates upon a circuit closer and 
short circuits the resistance coil when the 
oil has reached a definite temperature ora 
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definite degree of expansion. In the oil 


chamber may be carried a pipe W, forming 
part of a conduit for water to the boiler K, 
whence it may be drawn off for domestic 
uses as desired. The entire apparatus is 
enclosed in an outer envelope, between 
which and the iron containing vessel for the 
oil, is placed some non-conducting material, 
such as asbestos, to prevent waste of heat by 
radiation. A portion of the surface of the 
apparatus indicated at A’, may be directly 
exposed for culinary operations, which 
could not be conveniently performed in an 
oven. A cut-off V, is provided to cut off 
the oil in the upper part of the apparatus 
when the oven ¢ is not in use. 

Mr. Abshagen has also designed another 
form of heater operating on the same princi- 
ple as that just described, so far as the de- 
velopment of heat is concerned, but designed 
especially for heating water or generating 
steam. In this device the oil chamber is 
surrounded by an auxiliary jacket, the space 
between the two being filled with water; the 
same provision for the expansion of ‘the oil 
and for regulating the degree of heat by 
means of the adjusting screw m* and sliding 
piston M, just described, is provided. 


REDUCING INDUCTIVE DISTURBANCES IN 
TELEPHONE CIRCUITS. 

Readers of the ELEcTRICAL REVIEW are 
familiar with the ingenious methods devised 
by Mr. John J. Carty, of New York, for 
the reduction of the disturbing inductive 
effect in telephone wires. Mr. Carty has 
lately patented a system for freeing a metal- 
lic te‘ephone circuit from the disturbing ef- 
fect due to the greater static induction on 
one side of the round metallic circuit than on 












































the other side. The priociples of the inven- 
tion will be understood from the accompany- 
ing engravings, in which Fig. 1 illustrates 
how the two sides of a round metallic cir- 
cuit, B, C, may be electrostatically charged 
with electricity of different sign by a disturb- 
ing wire A, over which an interrupted cur- 
rent may be passing. If the wire A, at any 
given moment, be charged with a minus po- 
tential, then the near wire B will be charged 
directly with a plus potential and the remote 
wire C, being charged in turn by the wire B, 
will be of the same sign as the original 
charging wire A, thus creating current in its 
circuit. To overcome this difficulty, Mr. 
Carty proposes to divide the charging cir- 
cuit, and place one branch on each side of 
the telephone circuit, thus causing the two 
wires to create opposing electrostatic «dis- 
turbances in each wire and preventing any 
flow of current due to electrostatic action in 
the telephone circuit. When a series of tele- 
phone circuits are arranged parallel to one 
anuther, as shown in the final diagram, a 
wire may be carried from the middle circuit 
around the outside of each of the outer cir- 
cuits, this arrangement having a similar ef- 
fect in destroying the electrostatic action to 
those described above. 





The Wires of Boston. 

It is estimated that there are over 5,000 
miles of overhead wires in Boston, 525 miles 
of which belong to the fire alarm depart- 
ment. Of this amount of wires a large per- 
centage is known as ‘‘dead wires,” and 
Superintendent Flanders will at once begin 
the work of removal. The fire alarm system 
of Boston was the joint invention of Dr. W. 
F. Channing and Prof. M. G. Farmer, both 
of whom are now living. The system was 
put in operation April 28, 1852, and, it is 
said, was the first electric fire alarm system 


in the world. 
-_- 


Diagnosis by Telephone. 

Patient (through telephone)—Are you 
there? : 

Doctor (ten miles off)—Well, what is it? 

Patient—Beastly cough. 

Doctor—Let’s hear. 

Patient—Hum, hum, hum ! 

Doctor—Oh, all right. Take ten chlorate 
lozenges and you'll soon get well.—W. Y. 
Herald, 


VIEWS, NEWS AND INTERVIEWS. 


Since Henry Villard’s return from Europe, 
he has persistently and successfully avoided 
being interviewed by reporters. The other 
day he dropped into Milwaukee to look after 
certain of his interests there. Mr. Villard 
was accompanied by Mr. David 8S. Wegg, 
who is said to be one of his trusted lieuten- 
ants. 

‘* What is being done with regard to con- 
solidating the Villard electric light compa- 
nies and street railway companies in Milwau- 
kee?” Mr. Wegg was asked by a newspaper 
man. 

‘* Within 80 days,” was the reply, ‘‘ the 
consolidation will be consummated.” 


‘* Will the different interests all be con- 
solidated into one company?” 

‘*So I understand. The step is necessary, 
I believe, in order to permit of improve- 
ments.” Mr. Wegg referred to the project 
of issuing consolidated bonds and transform- 
ing the street railways into electric systems. 





‘*Cable cars will never be run on Broad- 
way,” was the prediction of Mr. Stephen D. 
Field. “1 think that electric cars, run on 


the underground conduit system, will be the 
next motive power we shall see on this 
crowded thoroughfare.” 





‘* All this talk about free telephones in ’93 
is the veriest bosh,” said a ‘‘ hello man,” the 
other day. ‘‘ Whyare you a telephone sub- 
scriber? Because you can reach the people 
you need to reach by subscribing to a tele- 
phone exchange. Just for the sake of argu- 


ment, suppose that every patent owned by 
the American Bell Telephone Company ex- 
pired to-morrow. Some one has a lot of 
telephones manufactured, wants to start an 
exchange, comes to you and asks you to be- 
come a subscriber. The first question you 
ask him is, ‘ Who else have you? Who can 
you connect me with?’ He will tell you that 
Smith and Brown have said they would take 
telephones. ‘ Well,’ you say, ‘ when you get 
Smith and Brown and about 500 more 
men with whom I have to do business, 
come to me and I’ll subscribe.’ That would 
be the embryo manager’s experience with 
every man he tackled. When it comes to 
reducing rates, who is in a better position to 
do so than the Bell Company?” 





‘It is an indisputable proposition,” re- 
marked Col. Henry C. Davis, ex-president 
of the New York Electric Club, ‘‘ that if a 
certain volume of business requires for its 
successful transaction a certain amount of 
circulating medium, when the volume of 
business increases, the circulating medium 
must be increased in the same ratio. The 
business of this country has grown enor- 
mously in the past few years and the increase 
in circulating medium has not been aug- 
mented proportionately ; hence the stringency 
in the money market.” 





‘The genius of street railroading,” said 
Mr. John Stephenson, the oldest street car 
builder in the United States, ‘‘ is in disinte- 
grating the masses. Rapid transit can be best 
accomplished by using small carrying units 
and enough of them, And that is why I 
think the electric car of the future will be 
light, strong, not large and run on a four 
wheel truck with good running gear and 
fixed wheels. It is a mistake to build elec- 
tric cars large and put them on six or eight 
wheel trucks. As long ago as 1834-6 it was 
proven by me, here in New York, that the 
eight wheel car was unsatisfactory. Run- 
ning electric cars in trains is also a mistake, 
to my mind, for the reason first mentioned.” 
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Inductance and Its Proposed Unit 
the Henry. 





BY A, E. KENNELLY, BEFORE THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, DECEMBER 16, 1890. 





Perhaps the greatest discovery of Faraday’s 
long career of scientific research was that of 
electro-magnetic induction in the year 1831, 
when he first brought to light the influence 
exerted by a magnet or a current upon sur- 
rounding matter when subjected to a change 
of magnetic potential. Oersted had shown 
that a conductor carrying a current exercised 
electro-magnetic influence at a distance, and 
Ampere had enunciated those simple and 
beautiful laws this influence is admitted to 
obey; but Faraday’s discovery was a great 
step; it revealed the action of magnetic 
force in apparently empty space ; it inaugu- 
rated that deeper insight into the mechanism, 
still only dimly guessed, which connects 
matter with all other matter in space; and it 
invested the all pervading ether with a 
dignity and power tbat, in the hands of 
many great men since his time, has probably 
paved the way for our future comprehension 
of magnetism, gravitation and radiant energy, 
while making the hypothesis of action-at-a- 
distance a mere mathematical conception and 
process of thought. 

The development of this discovery of 
electro-magnetic induction has practically 
created electrical engineering, for it is to 
machinery operating by electro-magnetic 
induction that we owe nearly every branch 
of electrical industry except, perhaps, teleg- 
raphy, the forerunner of all; and the 
condjtion of modern electrical engineering is 
such that the units and nomenclature relating 
to steady currents and permanent magnets is 
insufficient for practical requirements, and 
the conditions developed by variable currents 
and magnets demand the establishment of 
practical engineering units for the pur- 
poses of convenience in expression and 
computation. 

Foremost among these required units is 
that of inductance, or, as it is common] 
called, the co-efficient of induction. This 
inductance is a property fully as essential to 
every electric conducting circuit as resistance 
and electro-static capacity, and the induct- 
ance of a circuit when conveying variable 
currents is often a far more important factor 
in regulating the flow than the ohmic resist- 
ance. In fact we know that Ohm’s law does 
not apply to a circuit so long as the current 
is unsteady, unless the inductance of the 
circuit or the counter electromotive force it 
involves be introduced into the expression. 

In conformity with the conventional and 
so-called absolute units of electro-magnetism 
an inductance is a length, and theoretically 
can always be computed from the geomet- 
rical relations of a circuit; that is to say, if 
the distance of each point from all other 
points of a circuit be measured or inferred, 
in inches or centimetres, the inductance of 
the circuit will be some definite number of 
inches or centimetres, capable of being deter- 
mined by a possible if not a convenient pro- 
cess of summation. If the circuit, however, 
be associated with iron or other magnetizable 
matter, then the magnetic permeability of 
the environment will enter the terms of 
summation as a multiplier. In the absolute 
centimetre-gramme-second system of units 
inductance will be necessarily expressed in 
centimetres, and the centimetre is thus the 
natural scientific unit, although unsuited to 
the requirements of electrical engineering. 

It may be well to notice that inductance is 
only conventionally and, perhaps, not essen- 
tially a length. Prof. Ricker has pointed 
out* that the multiplication of the permea- 
bility factor with the length factor is always 
tacitly, if not expressly, involved, even when 
the circuit considered is far from magnetiz- 
able matter in the ordinary sense ; that is to 
say, when residing in a medium of unit per- 
meability, and, therefore, the nature of in- 
ductance is not merely length, but length 
multiplied by permeability, while physics 
has not yet decided whether permeability is 
the simple numerical factor at present as- 
sumed, or a function of length, mass and 
time. Until this question is settled, the real 
nature of inductance must be considered as 
doubtful, and the fact that inductance will 
probably, in any event, be always measured 
by lengths is no more validly an argument 
as to its nature, than the usual determination 
of a body’s mass by the earth’s gravitational 
force upon it is an argument that mass is a 
force. However, the question is one of 
theory only, and does not affect the consider- 
ation of the practical unit. 

As has been pointed out by Dr. Sumpner, 
}there are no less than three ways of defin- 
ing the inductance of a circuit, or a portion 
of a circuit, and the three definitions are 
equivalent when the permeability of the 
magnetic medium is unity, but are not gen- 
erally equivalent in the opposite event, being 
then only related in a definite manner by 
the magnetic properties of the medium. In 
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other words, the inductance of a hollow 
solenoid of copper wire, placed in a vacuum 
and far from all iron, has the same numer- 
ica] value in each of the three definitions, 
but if an iron core be inserted in it, its in- 
ductance will depend upon the definition se- 
lected, and will only be capable of interpreta- 
tion from its value in one to its values in the 
others, by taking into account the character- 
istic permeability curve of the iron, and 
the conditions of the measurement. 

For convenience and general use, however, 
the secondary definition of Sumpner and 
Fleming* is probably the best to adopt, and 
valuations in the other 
two can be reduced if 
necessary to this when 
the data for so doing are 
available. 

The inductance of a g 
circuit, or portion of a 
circuit, is then the ratio 
between the total induc- 
tion through it to the 
current producing it. 
Thus taking a simple 
helix of five turns carry- 
ing a current of two 
units, and assuming that 
1,000 lines of force,+ 
passed through the cen- . 
tralturn, of which owing Wig. 
to leakage, only 900 thread the next adjacent 
on each side, and again only 800 through 
the end turns, there would be 800+900+ 
1,000+-900+800 or 4,400 linkages of lines 
with the wire, and this being with two units 
of current there would be 2,200 linkages 
with unit current, and, consequently, the self 
inductance of the helix would be 2,200 cen- 
timetres. (Fig. 1.) 

The fact that such helices are used in yal- 
vanometers, and that the magnetic force at 
any point within them is admitted to be 
proportional to the strength of the travers- 
ing current, renders it evident that had the 
current in this case been one unit, 2,200 lines 
linked with the coil would actually have 
been produced. Supposing, however, that 
the helix had been wound upon an iron core, 
the total number of linkages with the same 
two units of current would have been 
greatly increased, perhaps twenty-fold or to 
88,000, and the induction then by the same 
rule would be 44,000. In this case one unit 
of current would not in all probability re- 
duce the number of linkages to 44,000, the 
exact number would depend upon the char- 
acteristic curve of the iron core, and the de- 
gree of saturation, so that it would now be 
necessary to state the conditions of the 
measurement along with the result, in order 
to convey a clear and definite meaning. 

It appears anomalous at first sight to state 
the above inductances in centimetres when 
they are derived from the number of lines 
of force, but it is to be remembered that the 
total number of linkages is divided in each 
case not by a mere numeric, but by a cur- 
rent, and this quotient can be proved to be 
a length in the existing system of dimen- 
sions. 

In the same way the mutual inductance 
of two conductors is the ratio of the total 
induction through one of them to the 
strength of current in the other producing 
it. Suppose two coils of copper wire to be 
held in free space far from iron, and let one 
of them be traversed by a steady current of, 
say, four units. Of all the lines of force is- 
suing from this coil, suppose 500 pass 
through the other coil. For simplicity, im- 
agine the second or recipient coil to be com- 
posed of eight turns so disposed that the 500 
lines passthrough all in succession. There 
will then be 4,000 linkages of lines with that 
coil, and the mutual inductance of the 
two will be 4,000 + 4 or 1,000 centimetres. 
It is interesting to notice that the same re- 
sult would be reached if the second coil had 
the current and the linkages were counted 
in the first, the pair being mutually conju- 
gated in this respect, provided they reside in 
a medium of constant permeability. 

Thus far we have only considered the 
centimetre or absolute unit, whose unfitness 
for practical use is evident, since the 
smallest inductance that is at present known 
to engineering amounts to several thousand, 
while the average values met with are 
counted in millions of centimetres. It 
would, of course, be possible to name suit- 
able units from the metrical system of 
lengths, but it is the proposal of this In- 
stitute to adopt the word henry as the 
practical unit, in honor of the man who, 
beyond all doubt, was among the foremost 
to extend the knowledge thus far possessed 
of self and mutual inductance. 

If the selection of the practical unit were 
entirely free and subservient only to practical 
requirements, sothat its magnitude should 
express ordinary values in digits with fewest 
decimals on the one hand or large numbers 
on the other, there seems most reason to 
believe that the thousandth of the earth- 
quadrant or myriametre would be the most 
eligible. 























* “The Alternate Current Transformer,"’ by J. 
A, Fleming, vol. 1. p. 55. 

+ The term line of force here is used in the sense 
of a line of induction ; the distinction being nec 
essary when the lines pass through iron, 

















Proposed Number of 
Name Length Centimetres Unit. 
Henry (Earth Quad't) 1,000,000,000 |Pract. Unit 
00,000,000 
19,000,000 
Millihenry | Myriametre 1,000,000 
lometre 100,000 
Hectometre 10,000 
Microhenry} Decametre 1,000 
Metre 100 
Decimetre 10 
Centimetre 1 |Absol. Unit 








Of course, large iron machines, employing 
many turns of wire linked hy dense 
magnetic fields, would bave inductances 
more appropriately expressed in earth quad- 
rants, which might then be termed the kilo- 
henry just as we now have the watt and 
kilowatt, but there is one restriction which 
makes such a selection undesirable, and that 
is the hitherto unbroken system of practical 
units itself. This practical system is a sub- 
scheme of the great international C. G. 8. 
system and especially planned for adapta- 
bility to practicalrequirements. Itis derived 
from that parent system by the subsitution 
for the unit of length, 1,000,000,000 cen- 
timetres in place of one centimetre, and 
for the unit of mass and impalpable entity 
definite only in thought, the one bundred 
millionth of a milligramme io place of the 
gramme. By this substitution in the C.G.8. 
electro-magnetic units, we obtain the hitherto 
unbroken system of the volt, ohm, ampere, 
coulomb, joule, watt and farad. Even these 
units are not always the most convenient ; 
witness, for example, the microfarad in 
common use, whose prefix is maintained 
simply in deference to the harmony of the 
system, for the farad is a capacity that exists 
only in imagination; the capacity of the 
earth itself being only about 700 microfarads, 
and of the sun, or rather a sphere having the 
apparent dimensions of the sun, being only 
about 76,000 microfarads. On the other 
hand, a proposition has lately been made to 
infringe the system by muking the volt, the 
ampere and the watt ten times their present 
values on the ground of practical conveni- 
ence.* However, at the present time, it 
would surely be unadvisable to attempt the 
precedent of infringing a system that has 
hitherto been supported by time, custom and 
international congress. 

In this practical system the unit of induct- 
ance must be 1,000,000,000 centimetres. 
That is, an earth-quadrant or the distance 
from the pole to the equator, measured on 
the meridian of Paris. Strictly speaking, it 
is only the quadrant of the French standard 
earth, which is about one-hundredth of one per 
cent. shorter than the acknowledged actual 
earth-quadrant, according to the best deter- 
minations, but the fact of the latter being 
10,001 kilometres instead of 10,000, is a 
matter of precision in definition only, and in 
no way affects the practical unit. 

As regards the history of the subject, it 
would appear that prior to 1887, measure- 
ments and deductions were confined to 
scientific works, and were expressed in ab- 
solute units—centimetres. In that year, 
however, a paper was read before the British 
Institution of Electrical Engineers, by 
Messrs. Ayrton and Perry,+ who invented 
and developed a practical measuring instru- 
ment for the measurement of inductance, 
who, aided by Dr. Sumpner, made important 
contributions to the literature of the subject, 
and who proposed a name, provisionally, 
for the practical unit. That name was the 
secohm, a contraction of second-ohm, imply- 
ing the fact that the product of the two was 
the length equal to the practical unit. They 
drew attention to the fact that since the Paris 
Congress of 1884 had fixed the standard legal 
obm as the resistance of a column of mer- 
cury at zero Centigrade, 106 centimetres 
long and one square millimetre in cross sec- 
tion, whereas the true ohm was in all prob- 
ability 106.8 centimetres, or one-quarter of 
one per cent. greater, the inductances meas- 
ured in the manner they suggested from 
seconds and legal ohms, would be in terms 
not of the standard earth-quadrant of 10,000 
kilometres, but of legal earth-quadrants 
9,978 kilometres in length. The difference 
practically is not very great, but to avoid 
error or confusion in definition, they ad- 
vocated, provisionally, the term secohm in 
place of quadrant. 

The Paris Congress of 18&9 adopted the 
‘* quadrant ” as the practical unit of induct- 
ance, definirg it as 1,000,000,000 centi- 
metres. 

The practical range of inductances is 
second only to that of resistances, and the 
latter we know from a few microhms up to 
thousands of megohms. The smallest in- 
ductances are those of Hertz resonators, 
which descend to the order metres. Exclud- 
ing these, however, the smallest are, perhaps, 
met with in measuring instruments intended 
to have negligibly smal] inductance, such as 
doubly wound resistance coils, Cardew volt- 
meters and the like. These descend to the 
order of decametres, and can generally be 
expressed as such without prefixing decimal 
points. It is evident that the term micro- 





* The Electrician, of London, Sept. 19th, 1890, p. 
558, Report of British Association ion. 

+ Journal of the Institute of Electrical Engineers, 
London, April, 1887, vol. 16., p. 291, 
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henry would suitably apply to their designa- 
tion. At the other end of the scale we find 
large induction machines linking dense fields 
with many turns of wire, and reaching in- 
ductances of hundreds or even thousands of 
henrys. Intermediate between these limits 
there exists a large class of circuits, having 
many turns but little iron, or clad in iron 
with few turns of wire, and these seem to be 
best expressed by the term millibenry, equiva- 
lent to the myriametre. 

With the object of setting forth the advan- 
tages to be derived from the use of this 
nomenclature, it may be permissible to adopt 
it provisionally in describing the measure- 
ments that follow. These measurements 
have been made on different types of appa- 
ratus at different times and by different 
methods, so that they represent mean values 
from several observations in many cases, but 
allowance must be made for the variations of 
standard and type. 

In telegraphy, the inductance of an ordi- 
nary Western Union 140-ohm relay is about 
three henrys with the armature drawn well 
back, and nine henrys with the armature 
pressed against the poles ; in the latter case, 
of course, the magnetic reluctance of the 
iron circuit is a minimum, and the same cur- 
rent in the coils causes three times as many 
lines to circulate through theiron. At the 
position of the armature in ordinary adjust- 
ment, the inductance is about five henrys. 

The inductance of an ordinary standard 
10 relay is from 200 to 500 millihenrys, 
according to the position of the armature 
relatively to the poles. 

The inductance of an ordinary sounder is 
similarly from 25 to 50 millihenrys. These 
inductances are the values obtained with 
only a few milliamperes through the coils, 
and since the path of the induction is largely 
through iron, the inductance varies with the 
strength of the current used. Practically, 
however, the variation is small within the 
range of currert at which instruments 
usually operate. 

SUBMARINE TELEGRAPHY. 

The inductance of a mirror speaking gal- 
vanometer of the ordinary type having 2,250 
ohms was found to be 3.6 benrys. 

TELEPHONY. 

The inductances met with in the ordinary 
long distance telephone apparatus are as 
follows : 

The call bell, 80 ohms and 1.4 henrys. 

The magneto armature, 550 ohms and from 
2.7 henrys with the plane of the coil in the 
line joining the poles to 7.3 heprys when 
the iron core joins the poles, the plane of the 
coil being then at right angles to the mag- 
netic flux. 

The induction coil primary, 0.28 ohm and 
3.5 millibenrys. 

Secondary, 164 obs and 734 millilenrys. 

The mutual inductance between the coils, 
60 millihenrys. 

TABLE OF INDUCTANCES OF COPPER ZERIAL 
LINE WIRE PER KILOMETRE AND MILE, 
FOR DIFFERENT DIAMETERS AND 
ELEVATIONS ABOVE THE GROUND. 
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The Bell telephone receiver, 75 ohms and 
from 75 to 100 millibenrys. The removal of 
the diaphragm from an ordinary telephove of 
this type reduces the inductance about 35 
per cent. All these inductances are to cur- 
rents of a few milliamperes only. As 
regards the inductance of aerial line wires, it 
is to be regretted that measurements are not 
yet forthcoming, and indeed the experimen- 
tal determination is attended with some diffi- 
culty, owing to static capacity and imperfect 
insulation. In the absence of direct meas- 
urements, theory indicates that the inductance 
of overhead copper wires depends upon the 
elevation above the ground, as well as upon 
the diameter. In the case of iron wires as 
used in telegraphy, the permeability of the 
iron enters as an additional factor. The 
above table of inductances for copper wires, 

(Continued on page 216.) 
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The Berliner Gramophone. 


Mr. Emile Berliner, of Washington, D. C., 
exhibited and explained his gramophone to 
a large audience at the rooms of the Amer- 
ican Institute of Electrical Engineers, the 
evening of December 16. The instrument 
was arranged with a funnel or loud speak- 
ing device. While the work of the machine 
in reproducing a wide range of sounds was 
excellent, the quality of the reproductions 
could have been improved had a smaller or 
differently shaped funnel been used. When 
individual ear-tubes were employed the re- 
sults were much better. 

The main point of difference between the 
gramophone and the phonograph is that in 

















Fie. 1—THeEe REcoRDER. 


the former the resistance between the style 
and the recording medium is constant, while 
in the latter it is variable. This may be ex- 
pressed in another way by saying that the 
sound record of the gramophone is a curve 
lying in a horizontal plane, while that of 
the phonograph lies in a vertical plane. 

The instrument is shown in the accom- 
panying illustrations, for which we are in- 
debted to the New York Sun. There are 
two distinct parts, the recorder and the re- 
producer. A flat disk of zinc covered with 
a thin, fatty film, is the recording medium. 
Vibrations of a diaphragm made of ivory or 
mica operate the style which traces the 
phonograms upon the disk by cutting an 
irregular line through the fatty film to the 





Fie. 2.—THE REPRODUCER. 


surface of the zinc. The disk is then placed 
in a chromic acid bath, which bites the lines 
into the metal. 

When operated, a prepared disk is mounted 
upon the turn-table of the recorder, and re- 
volved by a friction wheel turned by hand. 
The sound waves proceed from the speaker 
through the mouthpiece to the diaphragm, 
which is set vibrating, thus operating the style. 
A carriage moves the style toward the center 
of the disk, the record being made in a spiral 
line. During the recording process, aicohol 
is dropped upon the disk from the tube con- 
necting with the bottle shown in Fig. 1. 
When the record is finished, the disk is 
washed in water and placed in the chromic 
acid bath to be etched. The etching pro- 
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Fie. 8.—VOWEL PHONOGRAMS. 


cess occupies from 15 to 20 minutes. It is 
possible to make copies from an original 
disk. 

The reproducer is very much the same 
kind of a machine as the recorder. A disk 
holding a record is placed on the revolving 
table, the style placed in the etched groove 
and the table revolved. The style vibrates 
a diaphragm and the sound, increased in vol- 
ume by the funnel, is reproduced. 

It would seem that the gramophone was 
well adapted for use at entertainments, 
especially in reproducing music. The in- 
strument could never compete with the pho- 
nograph in practical office work, owing to 
the long time required to fix the sound im- 
pression upon the disk. 


ELEOTRICAL REVIEW 


THE FINANCIAL END OF IT. 
Mr. Edward Atkinson, in Bradstreets, 
contemplates an extension of the methods of 
granting clearing-house certificates. 


The trend of financial conditions is towards 
inflation, and the international tendency is 
towards bi-metallism.— Boston News Bureau. 


Senators Aldrich and Hawley think that 
one of the most serious elements in the 
present situation is the fear of ill-advised 
financial legislation by Congress. 


Senator Sherman, whose views on financial 
matters are of especial weight, does not regard 
the increase of the volume of the currency 
as a panacea for the existing financial evils, 


The Sabold System of Grounding Electric 
Railroad Tracks, 

Mr. Frank W. Sabold, of Albany, N. Y., 
has recently secured a patent for a new 
method of effecting the earth return of 
electric railway circuits. At present in this 
important part of electric track construction, 
the return circuit is generally made by 
means of the rails themselves; in some 
cases a supplementary wire is laid in the 
earth, but this plan is expensive, both in 
first cost and depreciation. This method 
also operates unfavorably towards other 
electrical interests, as the railway line prac- 
tically constitutes a metallic circuit, carrying 
a heavy current, with one side leaking to 
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but says that, while there should be no earth. Neighboring telephone circuits are 


decrease of the currency, too great an in- 
crease of it would do more harm than good. 


The directors of the Edison Electric Ilu- 
minating Company, of Boston, in addition 
to the one per cent. quarterly dividend, de- 
clared a dividend of five per cent., represent- 
ing surplus earnings, payable in certificates 
convertible into stock at par whenever the 
company shall increase its capital stock be- 
yond the present authorized amount, or re- 
deemable in cash, at par, at the option of the 
company. Until so converted or redeemed, 
these certificates will bear interest at the 
same rate, and payabie at the same time, and 
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badly effected by conduction of these leak- 
ing currents, being often rendered completely 
inoperative unless disconnected from the 
ground and made into metallic circuits. 

Mr. Sabold’s invention consists in con- 
necting electrically each length of track-rail 
to an earth plate or metal bar sunk deeply 
into the earth at the center of the track. By 
this method every track-rail is thoroughly 
grounded; the ground connection being 
made with the damp earth below the surface, 
the escape of the current into neighboring 
circuits by conduction is avoided. Figs. 1, 
2 and 3 illustrate Mr. Sabold’s idea. 
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in the same manner as dividends may be 
paid on the company’s capitul hereafter. 
These dividends will accrue to stockholders 
of record January 2. Convertible certifi- 
cates will be delivered on and after February 
2. Transfer books re-open January 21. 
Among the numerous very interesting and 
highly problematical causes of the recent 
financial flurry in Wall street, says a writer 
in the New York Press, I heard this one 
given: ‘Jay Gould has wanted the Postal 
Telegraph to consolidate with the Western 
Union and stop competition for a long time. 
He hammered the market down to get pos- 
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session of Postal Telegraph, and he will keep 
it down till he gets what he wants, and that 
you may bet on.” When the Wall street 
man who delivered this oracular declaration 
had concluded, a quiet looking business man 
said: ‘‘Seehere. I have a district messenger 
callof the Postal Company in my house on 
Forty-eighth street. The other night I 
stepped at their office, corner of Sixth avenue 
and Forty-sixth street, to send a telegraph 
message. They told me that they nolonger re- 
ceived telegraph messages, but recommended 


me to the Western Union telegraph office 
ust across the way. I guess that Jay Gould 
as got hold of the Postal already.” 
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fie.2. 


This system of grounding the track is de- 
signed to take the place of all combinations 
of wires and rails as part of the return cir- 
cuit, and it has been found to be, in practice, 
an improvement over the most elaborate and 
expensive system of track wiring. As can 
be understood from the above description, 
the new method is simple, and it has the ad- 
ditional recommendation of cheapness ; the 
cost of applying it being about $50 a mile. 

Several applications of the new system 
have already been made. In Troy, N. Y., 
where the interference of the telephone cir- 
cuits by the working of the electric railway 
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had become a serious trouble, the telephone 
lines were restored to their normal conditions 
of working by the introduction of the Sabold 
system of grounding the track of the electric 
railway. The same good results have fol- 
lowed the application of the system to the 
lines of the Albany Street Railway Com- 

ny,in Albany, N.Y. The track of the 

atervliet Railroad, operating between Al 
bany and Troy, is now being equipped with 
the Babold grounding system, and it is ex- 
pected that other electric railways will adopt 
this obvious improvement in track construc- 
tion as soon as its nature becomes more gen- 
erally known. 

Mr. Sabold has pending applications for 
patents in Canada and in the principal 
countries of Europe. 














Saco, Me.—Cambridge Accumulator Com- 
pany ; capital, $500,000. 


Chicago, I1l.—The Electrical Machine 
Company ; capital, $5,000. 


8t. Louis, Mo.—The Stevenson. Hoggson 
Electric Company ; capital, $100,000. 


Corpus Christi, Tex.—Corpus Christi City 
Railway Company ; capital, $100,000. 


Coudersport, Pa. — Citizens’ Gas, Light 
and Heating Company ; capital, $50,000. 


Du Quoin, I1l.—The Du Quoin Electric 
Light, Power and Heat Company ; capital, 
$10,000. 


Philadelphia, Pa.—Equitable Construc- 
tion and Engineering Company; capital, 


$50,000. 


Marquette, Mich.—Lake Superior Elec- 
trical Construction and Supply Company; 
capital, $200,000. 


Chicago, Ill—The Chicago Incandescent 
Light and Wiring Company; capital, $1,000. 
Incorporators, L. B. Scott, C. P. Emmons, 
G. N. Lyman. 


De Soto, Mo.—The Consumers’ Electric 
Light and Power Company; capital, $50,000. 
Incorporators, Ward Roberts, Bison J. 
Arnold and Otis M. Munroe. 


Chicago, Ill.—Village Electric, Gas Light 
and Railway Company, to construct electric 
plants, etc. ; capital, $50,000 ; incorporators, 
William H. Porter, Charles O. Reed and 
Gilbert E. Porter. 


Oswego, N. ¥.—People’s Electric Light and 
Power Company ; capital, $75,000. The in- 
corporators are Max. B. Richardson, A. 8S. 
Page, A. H. Failing, Geo. N. Burt and 
Martland E. Graves. 

Salt Lake City, Utah.—The East Bench 
Rapid Transit Company; capital, $50,000. 
Directors: D. P. Anderson, J. R. Smith, 
George Crismon, Harvey Hardy, J. W. Lit- 
tle, W. H. Irving, C. F. Loofbourow, C. E. 
Wantland, Boyd Park. 


Chicago, I11,—Auburn Park Electric Light, 
Power, Heat and Railroad Company; capi- 
tal, $30,000; to furnish electricity and es- 
tablish an electric street railway in Cook 
county. Incorporators: B. F. Cronkrite, W. 
E. W. Johnson, George E. Farley. 


New Albany, Ind.—The Electric Lighting, 
Heat and Power Company, of New Albany; 
capital, $100,000. The incorporators are 
M. V. Mallory, Paul Relsing, Solomon 
Ruthenburg, John Rauschenberger, W. A. 
Loughmiller, John S. Briggs and Marcus 
Ruthenburg. 


New Bedford, Mass.—The Pope’s Island 
Manufacturing Company; capital, $50,000. 
David B. Kempton, president; H. Wilder 
Emerson, treasurer. The company manu- 
factures metals, alloys and primary and stor- 
age batteries. The directors of the new cor- 
poration are: William A. Bassett, Charles A. 
Gray, David B. Kempton, Henry C. W. 
Mosher, H. Wilder Emerson, James 8S. 
Howard. 


—- one —— 
Trial of Electric Meters. 


The city of Paris had arranged for a trial 
of electric meters last year, which was post- 
poned till the present year. A certain num- 
ber of sets of apparatus had been sent in and 
some trials had taken place. There are now 
50 sets of apparatus, which have been sent in 
for competition. The jury which is to exam- 
ine the various apparatus will be composed of 
nine members, of whom five are chosen by 
the Municipal Council, and trials of the 
apparatus, we understand, are now in pro- 
gress. A large number of American meters 
are included. 
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THE GREETINGS OF THE SEASON TO THE 
Bopy EL&cTRICAL AND ITs INDIVIDUAL 
MEMBERS! 





Every time Christmas comes on the 25th 
of December, it reminds us of that old holi- 
day fable of sop’s, of which we can at 
present only recall the moral: ‘‘ Now is the 
time to subscribe!”’ 





We publish on another page an important 
communication from the Director-General of 
the World’s Columbian Exposition. It is of 
especial interest to the electrical fraternity, 
and we bespeak for it the prompt attention 
it deserves. 


Major Moses P. Handy, of Philadelphia, 
is the right man in the right place as man- 
ager of the Press Bureau of the World’s 
Fair. A thorough journalist was needed, 
and we are glad one was found willing to 
accept this highly important work. 








The unusual storms of the past week have 
caused much trouble for those in charge of 
overhead wire construction. The heaviest 


damage reported was done in Pittsburgh, 
where the telephone, police and fire alarm 
telegraph systems were badly crippled for a 
few days. 


ELECTRICAL REVIEW 


The St. Louis Globe-Democrat prints from 
one to twocolumns of electrical news at fre- 
quent intervals. The articles are well 
selected from the leading electrical journals. 
They are not re-hashed by the horse editor, 
but are reprinted in full with credit to the 
journal quoted from at the head of each 
article. 








The ELectricat Review has received, 
during the past three months, something like 
1,000 requests for sample copies, which is a 
very satisfactory evidence of an increased 
interest in electrical matters, as well as in 
this journal. These requests we have been 
pleased to comply with, with but one excep- 
tion. Some one writing from Rochester, 
Michigan, and who states that he ia ‘‘ very 
much interested in electrical matters, and 
hence anxious to see your paper,” fails to 
sign his name. Now, we hope he will see 
this notice, and if he does see it, he will 
see a copy of the paper; and he may not 
want to see another, but we think he will. 
Anyhow, we shall be pleased to send him a 
sample copy if he sees this and will send us 
his name. 





No more pat proof of the scope and ex- 
tent of progress in the electrical field could 
be brought forward than a careful scrutiny 
and comparison of last week’s issues of the 
ELEctTRICAL REviEw, Electrical Engineer 
and Electrical World. Such an investiga- 
tion would adduce the fact that although all 
three of the journals named are published in 
New York, yet, with one minor exception, 
the illustrated matter contained in each was 
entirely different from that of the others. 
The noteworthy features in the ELECTRICAL 
REVIEW were an illustrated article describ- 
ing the newest thing in arc lamps, a descrip- 
tion of a visit toone of the great electric 
light stations of the country, articles on 
eiectro-magnetic radiation and testing the 
centrality of cable cores, both fully illus- 
trated, a short but interesting account of the 
electrolytic administration of medicine, a 
chatty column of every-day news, our Wash- 
ington letter, which covered, in a most 
thorough manner, the electrical needs and 
appropriations of the government for 
the ensuing year, general correspondence, 
an account of one of the largest storage bat- 
tery enterprises ever inaugurated in America, 
important patent news—and so we could go 
on; but the Review of last week—and of 
every week—needs to be seen to be thor- 
oughly appreciated. 





ELECTRICALLY WELDED COINS. 


General Berdan has proposed a novel solu- 
tion of the silver coinage problem. His 
scheme is to make a dollar of gold and 
silver, mechanically combined, by first mak- 
ing a silver coin worth 25 cents, with a hole 
in the center, and then pressing into the 
hole a plug of gold worth 75 cents. On the 
face of it, this seems a good idea, as it 
would do away with the objection raised by 
all to the size and weight of the silver dollar 
and the minuteness of the gold dollar. In 
other words it is an average—a concentration 
of advantages. 

But the out of the matter lies in the 
‘* mechanically combined” detail, which is 
more important than at first sight would 
appear. It will be a delicate and difficult 
task to so join the gold and silver parts as to 
enable the coin to stand the wear and tear 
to which metallic legal tender is subjected. 

As usual, Electricity, Goddess of Power 
and Progress, can lend her aid and assist to 
practicability the germ of a good idea. If, 
instead of ‘‘mechanically combined,” we 
substitute the words ‘‘ electrically welded,” 
the scheme becomes more practical, and the 
coin more beautiful and cheaper to produce. 
By electrically welding the gold and silver 
blanks together and then subjecting the 
composite piece to the impression of a die, a 
coin with slightly concave surfaces could be 

produced with the great advantage that the 
vided joint would be the strongest portion. 
Concaving the faces of the coin would throw 
the maximum wear on the outer ring of sil- 
ver. Such a scheme brought to perfection 
would be bi-metallism with a vengeance. 

As a design for the obverse of this new 
coin we would suggest an ideal representa- 
tion of the Goddess of Electricity. Columbia 
would thus be given a well-earned rest, and 
the coming power would be symbolized and 
immortalized, although such actions might 
offend the pretty oa girl who posed 
for the profile of Columb’ 
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AMERICAN INSULATED WIRE. 


In a letter referring to ship wiring for 
electric light, signed by Mr. Rankin Ken- 
nedy, printed in the issue of December 5th 
of our London namesake, we find the follow- 
ing passage: ‘‘ I have seen their (American) 
electric light wires and wiring, and on com- 
paring them with the products of our leading 
makers on this side, come to the conclusion 
that we are considerably better off than they 
are. A wire equal to the best of our vulcan- 
ized rubber insulated wires, is not to be got 
on the other side. The lead-covered wire 
without a continuous insulation of vulcanized 
rubber is a failure on board ship. Sea water 
is certain to get in between the wire and the 
lead pipe where there is no rubber insula- 
tion. In fact, if it were not for their high 
import duty, it would be better for American 
contractors to import their wires for ship 
lighting.” 

We think that these statements are open to 
serious question, and more—to explicit 
denial. The insulated wire industry in this 
country has only attained large proportions 
during late years,'and this branch of manu- 
facture is one above all others where long 
and often dearly bought experience is an im- 
portant element in the successful production 
of high class material. In several cases the ex- 
perience has long ago been acquired, and we 
could name several important firms belonging 
to New York city alone who have for years 
been turning out rubber insulated wire fully 
equal in durability and insulating properties 
to the best that is produced on the otherside. 

The insulated wire industry is looked upon 
as such a profitable field that many new con- 
cerns have entered the market, and competi- 
tion has become so eager that in some cases 
cheapness is studied to the detriment of the 


durability of the product, and there is no 
doubt that there are insulated wires being 
put forth whose covering will not stand the 
test of time. Probably, Mr. Kennedy has 
seen some of these and formed his opinion 
from such inspection. On the other hand, 
there are many classes of wire made in this 
— that stand the test of time, rough 

T° and adverse surroundings uncommonl y 
wa and these Mr. Kennedy has apparently 
overlooked. 

We do not wish to believe that much ship 
wiring is done in this country with lead 
covered wire having only fibrous insulation. 
It is too often the case that sound construc- 
tion is sacrificed through under-bidding in 
order to obtain contracts, and cheap wire is 
put in so as to make a profit on the job. 
We have previously expressed our opinion 
on such work in no uncertain terms and can 
only reiterate the wish that jobs of this sort 
may speedily prove the ruin of the contract- 
ors who are responsible for them and the 
blot on the reputation of American electrical 
construction. 

That such work is the rule on this side, 
however, we emphatically deny, and the 
statement that there is any necessity for us 
to im — insulated wire, duty or no duty, 
in order to make our ship-wiring safe and 
durable, can only be received with amazement. 
and derision. 


BOOK NOTICES. 

** Journal of the Franklin Institute,” for 
December, 1890, has been received. 

‘‘The American Meteorological Journal,” 
for December, 1890, has been received. 

** Bulletin de la Société Internationale des 
Flectriciens,” for November, 1890, has been 
received. 

Scribner’s Magazine for January opens the 
fifth year and ninth volume of a periodical, 
which from its first issue was a popular 
success, and which has continued to grow 
rapidly in public favor. Its prospectus for 
1891 contains the names of a number of con- 
tributors who are unrivalled in their special 
fields—men like Henry M. Stanley, James 
Brice, Sir Edwin Arnold, and Robert Louis 
Stevenson. The readers of the ‘‘ Railway” 
and ‘‘ Electric” series will be glad to know 
that a similar series on ‘‘ Ocean Steamships” 
is promised. 


Christmas comes but once a year, but you 
get 365 opportunities a year to subscribe for 
the ELecrricaL Review, if you haven't 
done so already. If you are not a subscriber, 
and this reaches your eye, just save three 
dollars out of your presents and send it to 
us. We will invest it for you and pay divi- 
dends every week. ‘‘ Now is the time to 
sub——.” 
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CORRESPONDENCE. 


OUR WASHINGTON LETTER. 


The Secretary of the Navy has made a 
report calling attention ‘‘ to the advantage of 
providing a place in the ranks of the naval 
militia for persons of special acquirements 
demanded by the naval service, but of a 
character somewhat outside of the ordinary 
scope of professional training. The exten- 
sive employment of electricity in its applica- 
tions on ship-board makes it necessary for 
naval officers to acquire a certain amount of 
electrical knowledge, but it is impossible for 
all, or even for any great number of them, 
to become expert electricians, nor is it desir- 
able that they should do so at the expense of 
other branches of their profession of more 
pressing importance. Tomeet this want, it is 
suggested that a corps of naval electricians 
be established in the different states that 
have created a naval militia, to be attached 
to this militia and to receive the naval train- 
ing which it is the great object of the militia 
to give. By this means a corps of electrical 
specialists would be organized, familiar 
with the needs and usages of the naval serv- 
ice, and the extended applications of elec- 
tricity to naval vessels would be rapidly 
developed in time of peace as well as in war. 
In the latter contingency the corps would be 
especially valuable in fitting out new vessels 
with electrical apparatus, and in taking 
charge of the electrical plant on board ships 
in commission. The number of officers 
available in an emergency would thus be in- 
creased, as those now detailed to electrical 
work could be assigned to other duties, and 
their work could be carried on by the experts 
of the naval militia.” 

Bids were Opened at the Navy Department 
on the 16th inst. for the installation of an 
electric light plant at the Navy Yard, New 
York. The proposals were to furnish and 
put up, in complete working order, two 
dynamos, each of which is required to pro- 
duce a current sufficient to work thirty 
2,000 candle-power arc lamps, with all nec- 
essary appliances and belting to connect the 
engine; 60 double carbon lamps placed on 
iron posts, and an extensive system of over- 
head lines built in the superior manner 
required for such government work. The 
department is to furnish a Westinghouse 
steam engine to operate the plant. The bids 
were as follows: Brush Electric Company, 
Cleveland, $21,100 ; Thomson-Houston Elec- 
tric Company, $20,550; Fort Wayne 
Electric Company, $13,700 ; Western Elec- 
tric Company, $4,350. 

The Postmaster-General has been inves- 
tigating the use of pneumatic tubes by the 
post offices in Berlin, Paris, London and 
other cities in Europe, and favors their in- 
troduction into the service of his department. 
He recommends the construction of a system 
of tubes to connect the executive depart- 
ments and the Senate and House of 
Representatives with the Washington city 
post office as the first experiment in this 
direction, and that the system may then be 
extended to the sub-stations and post offices 
of large cities. He especially desires to see 
a pneumatic system working perfectly in 
Chicago by the time the World’s Fair is in 
progress,’ so that the postal exhibit there 
would really show this high development 
of the service. 

A Measure Pending in the House of Repre- 
sentatives will, if , 8top the construc- 
tion of any more electric wire conduits until 
Congress receives the report of the recently 
appointed commission, which may be looked 
for about a year hence. The commission 
has been requested to prepare rules for the 
wiring of all public and private buildings in 
the District of Columbia. G. C. i. 

Washington, D. C., Dec. 19, 1890. 


OUR BOSTON LETTER. 


A New Accumulator will soon be ready to 
place on the market. It is the invention of 
Mr. Joseph T. Bradbury, of Lowell, Mass. 

The Somerville Electric Light Company, of 
Somerville, Mass., has increased the capac- 
ity of its station from 500 to 1,000 horse- 

wer. 

The Milford, Mass., Electric Road _ will 
probably be completed and equipped by the 
second week in January. 

The Burlington, Vt., Electric Light Com- 
pany intends soon to increase its capital 
stock for the purpose of making extensive 
additions to its station. 

Mr. Fred. J. a of the Pettingell- 
Andrews Company, this city, has just re- 
turned from a long business trip in the West. 
He reports a successful tour, having secured 
maby new customers, 

The New England Printing Telegraph Com- 
pony has completed its connections between 

ew York, Providence and this city. The 
company is rapidly extending its service, 
and will, at an early day, have its meritori- 
ous system firmly established in nearly every 
= and town in New England. 

assachusetts Institute of Technology.— 
The Class of 93 had a very successful din- 
ner Friday evening at the Parker House, 
this city. The Civil Engineering Society 





ELECTRICAL REVIEW 


held a meeting Thursday evening, and 
among the interesting = read was one 
on the “‘ Utilization of Niagara,” by Mr. A. 
L. Goetzman. 

Messrs. McKinney & Waterbury, the well- 
known manufacturers and designers ef elec- 
tric light fixtures, this city, have fitted up 
the new Suffolk County Court House with 
combination (electric light and gas) fixtures 
in polished iron and antique brass, These 
fixtures are from the firm’s special designs, 
and cost many thousand dollars. 

A Novel Electric Light Illumination at- 
tracts the attention and admiration of pedes- 
trians who happen to be in the vicinity of 
the Parker House any evening after dark. 
The extensive front of the Houghton & Dut- 
ton building is illuminated every night with 
1,000 or more incandescent lights in vari- 
egated colors. The firm’s name and the 
words ‘‘ Merry Christmas ” in huge letters of 
crimson, blue and gold, intertwined with 
streamers of carmine bulbs, is an artistic 
piece of work, andjpresents a most beautiful 
picture. Ww.iI. B. 

Boston, December 20. 








Wants $100,000. 

Dudley Baldwin, Jr., is suing the Cowles 
Electric Smelting and Aluminum Company 
for $100,000 damages resulting from a 
broken contract. The defendant denies the 
contract and will fight. 





A Prophecy. 

Mr. Pedro G. Salom, secretary of the 
Consolidated Electric Storage Company, in 
arecent communication to the Philadelphia 
Evening Telegraph, says: ‘‘ Even if the over- 
head system gains a temporary advantage by 
being introduced at the present time, the 
street railway company will be forced by the 
inevitable logic of events to adopt the storage 
system in the future. Those who areclamor- 
ing loudest for overhead traction to-day will 
ultimately be the most earnest advocates of 
storage battery traction.” 








A Christmas Greeting. 
To THE Epitor oF ELEctTRICAL REVIEW : 

Please forward my ELecrricaL REVIEW 
hereafter to the above address. 

It has been my magical ‘‘ accumulator” 
for years, and I feel like the electric eel 
(gymnotus) deprived of his electricity when 
your great weekly fails to energize my 
‘* motors.” 

Wishing you and yourstaff a Happy Xmas, 
I am, as ever, Your friend, 

J. Harris RoGEers. 

Washington, D. C., Dec. 18th, 1890. 





PERSONAL. 

William F. Sherman, the inventor of a 
number of electrical appliances, died at his 
home in Lowell, Mass., December 16th. He 
was 65 years old. 

Mr. Charles Rhodes, father of Benjamin 
Rhodes, the well-known electric light man- 
ager, of Niagara Fall, N. Y., died Decem- 
ber 17th in the 75th year of his age. Mr. 
Rhodes was an able and highly esteemed 
gentleman. 

Mr. C. E. Yost, general manager, and Mr. 
Flemon Drake, general superintendent, of 
the Nebraska Telephone Company, both of 
Omaha, were visitors in the East last week 
looking into the question of underground 
wires. Their many telephone friends and 
others gave them a warm welcome. 


The able and interesting paper read by 
Professor Edward L. Nichols, before the 
New York Electric Club, on ‘‘ The Light of 
the Future,” has created widespread com- 
ment. Copious extracts have been printed 
in the daily press and the full lecture has 
appeared in every technical paper of note. 


A number of Mr. Cyrus W. Field’s English 
friends sent him an illuminated address on 
the fiftieth anniversary of his marriage, De- 
cember 2d. The address was also cabled to him 
and his wife. Asa further memento of Mr. 
Field’s connection with the first cable across 
the Atlantic, a piece of teak from the ‘‘ Great 
Eastern” has been handsomely mounted asa 
walking stick for presentation tohim. On 
the top a small sketch of the ‘‘Great Eastern’ 
has been engraved, and on a band encircling 
the stick, ‘‘ Porticn of the ‘Great Eastern,” 
broken up 1890. Cyrus W. Field, Esq.” 


The Government and the Telegraph. 





SOME OF THE ABSURDITIES OF THE SCHEME 
—AN ABLE REVIEW BY OUR WASHINGTON 
CORRESPONDENT, WHO IS AN EX- 
PERIENCED TELEGRAPH MAN. 





The government’s telegraph scheme has at 
last come before Congress and the people of 
the country. The bill prepared by the 
postmaster-general, which has been before 
the House Committee on Post Offices, in one 
shape or another, for about a year, was 
reported to the House on the 12th inst. by 
Mr. Evans, of Tennessee, and it is expected 
that it will be considered early in January. 
It failed to receive the support of the com- 
mittee, which had spent a great deal of time 
listening to arguments for and against it, 
and was introduced by Mr. Evans on his 
own responsibility. It must now stand on 
its own merits. The postmaster-general, in 
his annual report, strongly urges its adop- 
tion and declares that he will advocate it 
with all possible persuasiveness. He says: 
‘One idea has dominated the Department 
this year ; to make the mails go faster, more 
safely and more frequently. The swiftest 
mail is not fast enough for all the needs of 
commerce and social correspondence. The 
conviction steadily grows on me that the 
post office should do more than employ fast 
mails and stage-coaches, and that the elec- 
tric wires should carry letters.” What 
General Wanamaker wants to do is to 
establish ‘‘a limited post and telegraph serv- 
ice,” which he calls ‘‘a harmless, inexpen- 
sive experiment.” He claims that this 
‘‘experiment” will result in great benefit 
to the people of the whole country and that 
it will cost the government nothing. The 
bill provides for a partnership service, con- 
ducted by the post office department and a 
private company. The plan is to establish a 
new corporation, backed by all the prestige 
and power of the government, and allow it 
to do, on its own account, all the business 
it can secure, exclusive of the business done 
under the jurisdiction of the post office 
department in the incorporated cities and 
towns where free delivery service may be 
maintained,. which the company is to do 
under a contract running ten years. 

This scheme, regarded as an experiment, 
is too much; as an attempt to establish a 
permanent government telegraph it is not 
enough. If it is intended that the govern- 
ment shall simply try the telegraph experi- 
ment, which may prove a failure and have 
to be abandoned, then 10 years is altogether 
too long a period for the trial. If the post 
office department doubts its ability to deter- 
mine in less than 10 years whether it is com- 
petent to conduct the telegraph business of 
the country, the country will be justified in 
believing that the department is not pre- 
pared to undertake the experiment. 

The plan is open to grave objections. In 
the first place, nobody believes that it would 
prove to be simply an experiment; or that, 
if inaugurated, it would continue, for any 
length of time, to be a ‘‘ limited service.” It 
proposes to break down one monopoly by 
establishing and upholding another. It is 
unquestionably a strategic move towards an 
absolute governmental control of this means 
of ‘‘conveying intelligence,” which, for 
some pur , is superior to the mail serv- 
ice. And it is equally clear that the next 
move would be towards governmental con- 
trol of the telephonic service, which, for 
some purposes, is superior to the telegraph. 
It is a significant fact that the most earnest 
and most consistent supporters of the meas- 
ure are the socialists, and they are already 
preparing to attack the gas and electric light- 
ing interests as the next thing to be absorbed 
by the national government. 

This ete project is not based on reli- 
able information concerning the practical 
questions involved in the undertaking. The 
proceedings before the committee of Congress 
have been, in no sense, an investigation of 
the subject. A large part of the time 
of the committee has been spent in lis- 
tening to irrelevant arguments by persons in- 
terested in some project in opposition to ex- 
isting telegraph companies, or who had in- 
ventions to advertise. The principal result 
of this course has been the accumulation of a 
great mass of statements and statistics which 
no member of the committee has ever read, 
and which would afford little light on the 
subject if they were examined. What is 
needed is a deliberate, systematic and 
thorough investigation of the subject by an 
independent government commissioner, or 
some other competent authority. The in- 
formation which could be obtained in this 
manner would be of incalculable value to the 
government and to all parties who desire a 
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fair settlement of the question. It would 
settle many disputes that have vexed the 
country for years and prevent these period- 
ical squabbles which accomplish no good 


purpose. . 

The present force is not equal to the task. 
The whole scheme rests on the mistaken idea 
that the present force of postal employés 
can do all the work of handling the telegrams 
in addition to their present duties and without 
increasing the expenses of the department. 
It will require much ‘‘ persuasiveness” on 
the part of the postmaster-general to convince 
his subordinate officers of the correctness of 
this idea. It is safe to say thatevery one of 
these officers, in charge of bureaus which 
would be required to manage the various 
branches of the telegraph business, will admit 
that he could not take the first step without 
the expenditure of considerable sums of 
money, and there can be no doubt that enor- 
mous appropriations would soon be called 
for to carry it on. 

Under the ‘‘ limited” regimé, the business 
would be divided into two classes—telegrams 
and ‘‘ slow telegrams ”—and the assumption 
is that the enterprising American citizen, 
whom the post office department cannot sat- 
isfy with the swiftest mails that all the facili- 
ties of the nineteenth century can provide, 
will ask for nothing more than the privilege 
of dropping his telegram into a box without 
the slightest idea when it will reach its des- 
tination. This move is not in the right di- 
rection. The people want quicker, not 
slower, service. ‘The march of American 
civilization is forward, not backward, and 
the electric telegraph is not the rear guard 
in the army of progress. 

There are now about 600 free delivery of- 
fices, and the natural growth of the postal 
service would, possibly, increase the num- 
ber to 2,000 in the course of five years. If 
the cheap telegraph service which the bill 
contemplates should be confined to this num- 
ber of offices, and the service should be made 
efficient and valuable, the result would be 
simply the levying of a heavy special tax on 
the residents of the rural districts, for the 
next five or 10 years, for the benefit of a few 
commercial centers. It cannot be doubted, 
however, that the evident injustice of such 
an arrangement would bring forth from 
thousands of cities and towns a demand for 
equal government facilities, perquisites and 
appointments that no representative in Con- 
gress or official of the government could 
ignore or refuse, and the free delivery serv- 
ice of the post oftice department would nec- 
essarily be extended beyond all calculation, 
and the appropriations for its maintenance 
be increased beyond the most extravagant 
notions of the surplus reducers. One trifling 
point relating to the delivery service is 
worth noting in this connection. The de- 
partment is about to have letter-boxes placed 
on the door of every house where letters are 
to be delivered, and, under the new system, 
this arrangement would much increase the 
slowness of the “* slow telegrams.” 

The proposition to make telegraph opera- 
tors of postmasters is too absurd to deserve 
attention. The department might as well 
try to educate locomotive engineers to run 
its fast-flying mail trains by giving its clerks 
a few months’ practice in its passenger eleva- 
tors. When the government goes into the 
business of operating telegraphs, railroads, 
electric light works and other industries re- 
quiring technical education and practical 
training, the closer it follows the methods 
that have been proven and established by 
long experience, the shorter will be its road 
to success. G. C. M. 

Washington, D. C., Dec. 18. 





FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, December 
20, 1890. New York, Boston and Washing- 
ton Stock Exchanges. 
December 19, 1890. 


Pittsburgh closing 























«*» The Bell Telephone Company are 
putting up new poles in Kingston, Ontario. 

«*, Arrangements are being made to 
secure a first-class telephone system for 
Thomasville, Ga. 

«*, The new telephone extension of the 
Selma and Camden, Ga., line has been com- 
pleted to Alberta, a distance of 30 miles. 
The line will be further extended to Saffords 
and then Martin Station, which will complete 
a circuit of over 150 miles. 

«*, A group of French and Belgian capi- 
talists is offering to undertake the construc- 
tion of a telephone trunk line between Berlin 
and Warsaw, a distance of about 360 miles. 
The estimated cost of the line is £360,000. 
The syndicate proposes to hand over the line 
after a certain number of years to the Rus- 
sian government. 

«*, The ‘‘ Ville de Ramanaho,” which re- 
cently left Antwerp for the Congo, had on 
board the wires, etc., necessary for the 
installation of the tirst telephone to be erected 
along the Congo Railway. The wire is of 
phosphor bronze, and the apparatus is of the 
type adopted by the administration of the 

elgian Telegraphs for their private and 
service lines. 

»*» An account of an interesting balloon 
experiment is told by a traveler who has 
recently returned from Thorn, Prussia. 
The balloon was 15 by 18 metres, and re- 

uired 1,000 cubic metres of gas to fill it. 
“he car was connected by telephone with 
a near-by fortress. The apparatus worked 
splendidly both ways, and the voice of the 
commandant of the garrison could be dis- 
tinctly heard at a height of 600 metres. 


Future Generations Must Watch the 
Cylinders. 

A. D. 2,000.—‘‘ Did you go to hear the 
phonographic parson thismorning ?” ‘‘Yes; 
but they got in the wrong cylinder and we 
had Rienzi’s Address to the Romans instead 
of a sermon.”—W. Y. Herald. 








Honors to Sir William Thomson. 


The REvrEw most ccrdially endorses the 
following sentiment expressed by our 
esteemed contemporary ,the London Electrical 
Engineer : 

‘* All the world knows that the new presi- 
dent of the Royal Society is Sir William 
Thomson, who succeeds Sir G. G. Stokes. 
This election will give universal satisfaction 
to all electricians who speak the English 
language, for a man more renowned both for 
practical work and scientific research cannot 
be named in this or any other tongue. The 
presidentship of the Royal Society is the 
very highest honor that can be bestowed upon 
English scientific men by English scientific 
bodies, and Sir William Thomson isa worthy 
recipient of it.” 

—_——-0 @ o—_—_ 
A Jury of One. 

Judge Lacombe and a struck jury of one 
man were trying in the United States Cir- 
cuit Court last week a suit brought in 1888 by 
the United States against the Union Pacific 
Railroad and the Western Union Telegraph 
Company, to recover $12,495.62 paid to the 
latter company for telegraph tolls. The 
facts are agreed on, and the jury will be in- 
structed by the court what verdict the law 
requires of it. The act of Congress under 
which the Central Pacific road was organ- 
ized, provided that the government should 
be entitled to retain all fixed charges for 
governmental telegraphic despatches, and ap- 
ply the same to the payment of the bonded 
indebtedness of the road, and that of all the 
earnings of the road, both for the transmis- 
sion of freight and passengers and of tele- 

raphic messages, should be paid into the 

nited States Treasury. 

The telegraph lines formerly operated 
by the Union Pacitic roads, were surren- 
dered to the Western Union by an agree- 
ment entered into in 1881, since which time 
the government has had to pay for all its 
tolageapete messages. The further claim is 
made that by this surrender of the telegraph 


system of the road, five per cent. of the 
earnings of the Union Pacific, to which the 
government is entitled, is diminished. 


ELECTRICAL REVIEW 


INDUCTANCE AND ITS PROPOSED UNIT 


THE HENRY. 
(Continued from page 212.) 
is based upon a formula first given by Clerk 
Maxwell.* It is to be hoped that experi- 
mental evidence may shortly be collected 
corroborating these results. 

The inductance of iron wires, in the ab- 
sence of measurements, is almost too doubt- 
ful to justify calculation, being perhaps 10 
times more than the inductance of copper 
wires under similar conditions. The diffi- 
culty in their case lies in assigning the 
proper value of permeability. 

ELECTRIC LIGHT AND POWER. 

Dynamos and dynamo-electric machinery 
are, of course, generally characterized by 
large inductances. 

The inductance of the field magnets of a 
dynamo may have any value, depending on 
the size and voltage of the machine, from 
one henry up to 9U0 henrys. 

The inductance of an armature may simi- 
larly vary from 20 millihenrys up to 50 
henrys between brushes. One millihenry is 
a fair average value of the inductance of one 
section of an armature. Armature induct- 
ances depend not only on the strength of 
the measuring current, but also upon the 
strength of the field and whatever influences 
the permeability of the core. 

The inductance of an alternating trans- 
former varies from a primary of 400 milli- 
henrys, a secondary of one millihenry and 
mutually 20 millihenrys with a transforma- 
tion ratio of 20, up to corresponding values 
perhaps 100 times as great. 

APPARATUS.—THE INDUCTANCE OF 
KUHMKORFF COILS. 

The smallest medical coil in ordinary use 
has five millihenrys in its primary, 100 milli- 
henrys in its secondary, and 20 millihenrys 
mutually between them. 

A large induction coil, 19 inches long and 
eight inches in diameter, has 0.145 ohms and 
13 millihenrys in its primary, 30,600 ohms 
and 2,000 henrys (by two concordant methods 
of measurement) in its secondary, and 163 
henrys mutually between them. 

The inductance of a mirror galvanometer 
may vary from a few millihenrys up to 10 
or more henrys according to its resistance. 
Two henrys is a fair average for an astatic 
mirror galvanometer of 5,000 ohms. 

An ordinary electric bell of 2.5 ohms re- 
sistance was found to have an inductance of 
12 millihenrys. 

There is one point in connection with the 
self and mutual inductance of induction 
coils and transformers that deserves atten- 
tion owing to the confusion that occasion- 
ally arises concerning it. It may be, perhaps, 
best represented by a numerical example. 
Let a closed Faraday ring of iron 100 centi- 
metres in mean circumference and 20 square 
centimetresin uniform cross section, be closely 
wound with 4 primary coil of 2,500 turns in 
one layer, followed by a secondary coil of 
7,500 turns also in one layer. If now two 
amperes be maintained steadily through the 
primary, the magnetic force in the iron will 
be 47/10 times the ampere turns per centi- 
metre of the iron circuit or 47/102 2,500 
+100, or62.85. The permeability of wrought 
iron at this force being, say, 250, the induc- 
tion developed per square centimetre will be 
250 62.85, or 15,713 lines, and the total 
induction enclosed by the primary coil, 
neglecting the space occupied by the wire 
itself, will be 2015,713, or 314,250 lines 
which traverse every turn of both windings. 
The linkages with the primary will be 2,500 
314,250, or in round numbers 786,000,000 
and referred to one absolute unit of cur- 
rent (10 amperes), five times this number, or 
an inductance of 3,930,000,000 centimetres, 
that is, 3.93 henrys. Similarly the link- 
ages of these lines with the secondary will be 
2,358,000,000,and for ten amperes of primary 
current 11,790,000,000 of centimetres mutual 
inductance, or 11.79 henrys. Next, suppose 
the primary current interrupted, and a cur- 
rent steadily established in the secondary 
sufficent to produce the same magnetic force 
in the iron, thus avoiding the complication 
of a changing permeability. As the second- 
ary has three times as many turns, the cur- 
rent effecting this will be two-thirds of one 
ampere. The total induction through the 
iron will now be the same as before and, 
therefore, the linkages will be equally numer- 
ous. The self inductance of the secondary 
will be 2,858,000,000+-,%,, or 35,370,000,000 
centimetres, that is, 35.37 henrys. The mu- 
tual inductance will similarly be 786,000,000 
+5. or 11.79 henrys, as before. It will be 
found on carrying the reckoning to the neces- 
sary degree of accuracy, that this mutual 
induction 11.79 is the square root of the pro- 
duct of the two self-inductances, 3.93x 
$5.37. 


Examination of the steps in this calcula- 
tion will show that this proposition must 
hold for all closed magnetic circuits uni- 
formly magnetized to the same degree when 
the space occupied by the windings is not 
taken into account. Under the opposite 
conditions of open, and especially of short 
iron cores, with large winding spaces, the 
condition usually fails, and the mutual in- 





*Clerk Maxwell, ‘‘ Electricity and Magnetism,” 
second edition, vol. 1. p. 293. 


ductance may be greater or less than the 
square root of theself-inductances multiplied 
together. 

Another reason in favor of selecting 1,000,- 
000,000 centimetres as the value of the prac- 
tical unit or henry, is the desirability of 
having the time constant of an electro-mag- 
netic circuit expressed directly in seconds by 
its practical units, as in the case of electro- 
static circuits, rather than revert to a unit of 
inductance that would yield the time-constart 
in milliseconds or other fractional period of 
time. The time-constant of a simple electro- 
magnetic circuit, a circuit having inductance 
and resistance but negligibly small electro- 
static capacity, is defincd as the ratio of its 
inductance to its resistance, tbat is, of its 
henrys to its ohms. It is an important func- 
tion, and its consideration presents some re- 
markable analogies between inductance and 
electrostatic capacity that it is interesting to 
trace. 

Imagine an inductance coil c without iron 
to be supplied with a steady current from an 
electromotive force E of 50 volts. Let the 
inductance of the coil be three henrys, and 
its resistance 10 ohms. (Fig. 2.) Obm’s law 
determines the strength of the current to be 
five amperes. Now short circuit the termi- 
nals of thecoil very suddenly by a wire across 
its terminals of negligible resistance. The 
current in the coil c does not stop instantly, 
but under the name of extra current is main- 
tained in the coil by reason of its inductance. 
According to theory, the last dregs of the 
current will never entirely vanish from the 
coil, although after the first few seconds the 
remainder is exceedingly small. The very 
first instant after short circuitiog, the current 
continues at five amperes by its electrc-mag- 
netic momentum, but being unsupported, its 
energy is lost thermally in overcoming the 
coil’s resistance, and it immediately falls. In 
falling, the lines of force linked with the 
circuit and sustained by the current, are 
drawn in, cutting the coil as they recede, 
thus creating a counter E.M.F., tending to 
prolong the current, and tbis process of 
dwindling current with reduction of opposi- 
tion from the reserve of inductance, descend 
together. Thetotal quantity of electricity that 
will flow through the circuit under the con- 
ditions specified, may fairly be called the 
charge or discharge of the coil, and it can be 
readily proved that this charge is equal to the 
quantity that would be conveyed by the 
initial discharging current, acting unifurmly 
during a time equal to the time-constant of 
the circuit. In this case, the discharge com- 
menced at five amperes, and the time-con- 
stant is 0.3 second, so that the total discharge 
will be that due to the flow of this current in 
0.3 second, that is 1.5 coulomb. 

To represent the case graphically, sup- 
pose the curve of discharge in time to 
plotted as in the figure. Let the axis ox be 
divided off into seconds, and the axis oy 
into amperes. (Fig. 3.) The discharge 
commences at five amperes, subsides rapidly 
at first, but at last so slowly that an indeti- 
nitely long time must elapse before it alto- 
gether disappears. The area enclosed be- 
tween the curve and the axes represents am- 
pere-seconds or coulombs to the amount of 
the total charge, and the proposition just 
stated asserts that if the current had con- 
tinued at five amperes steadily for 0.3 
second, the area of the dotted rectangle so 
generated yDTO would be equal to the total 
area enclosed between the curves and the 
axes prolonged to the ultimate point of 
union. 

Curiously enough, exactly the same law 
applies to the discharge of a condenser 
through a circuit of resistance but negligibly 
small inductance. The time-constant of the 
circuit, ia this case, however, being its 
capacity in farads multiplied by its resistance 
in ohms. 

The curve of discharge is of the same type 
for inductances or capacities. It is logarith- 
mic, and finds its prototype in the case of the 
discharge of water in time, from a tank hav- 
ing a faucet at the base, assuming that the 
rate of escape through the faucet at any 
moment is directly proportional to the press- 
—— level of water then remaining in the 
tank. 

The laws which control the outline of this 
discharge curve are identical for condensers 
or short-circuited inductances, and are com- 
bined in the following enunciation : 

_The natural logarithm of the ratio of the 

full charge ) eatin § residual charge } 
{ initial current { ( disch’ng current § 
at any instant is the quotient of the time dur- 
ing which discharge has been in progress by. 
the time constant of the circuit. 

In this statement two reservations are 
necessary. 

The electrostatic circuit must be free from 
all appreciable inductarce, and the electro- 
magnetic circuit must contain negligibly 
small electrostatic capacity. It was- first 
pointed out by Sir William Thomson that the 
discharge of a condenser through an induct- 
ance circuit becomes oscillatory when the 
inductance exceeds a certain critical value. 

When an inductance discharges through a 
break instead of a closed circuit, the condi- 
tions become complicated to a degree that 
eludes complete practical solution in the 
present state of knowledge. ° 
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At the period of natural discharge equal to 
the time-constant, an inductance or capacity 
charge or current will have fallen to 86.8 
per cent. of its initial value. 

Similar propositions relate to the charging 
currents and quantities. In the above in- 
stance, after the coil has completely dis- 
charged, remove the short circuiting wire. 
The current will immediately enter the coil, 
and the curve of its arrival in time is repre- 
sented in Fig. 4, this curve being only an 
inversion of the preceding. For this reason 
itis evident that the area atove the curve 
now represents the charge, and by an exten- 
sion of meaning, the deficit from full cur- 
rent, such as BC, may be called the charging 
current, since on discharge and reversal of 
the diagram, this will be the discharging 
current at the same lapse of time. In fact, 
the current Ac is doing work in heating the 
coil, the deficit from ultimate current Bc 
being only active in increasing the electro- 
magnetic momentum of the circuit, and 
work is really stored in the coil as though 
the deficit current did exist. A similar but 
inverted curve of current in time represents 
the charge of a condenser. In each case, 
and under the above restrictions, the follow- 
ing propositions hold : 
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The natural logarithm of the ratio of the 


§ fullcharge ; deficit from full 
/ initial current { *° the } charging cur- 
charge 


rent at any instant is the quotient of the 


time during which the charge has been in 
progress by the time constant of the circuit. 

When the charging interval reaches the 
time-constant, the charge will have attained 
63.2 per cent. of its full value. 

Another relation between simple electro- 
static or electro-magnetic circuits and their 
time-constants is in their stores of energy. 
The energy of the charge in each case is half 
the energy that would be developed by the 
initial charging or discharging current 
against the ohmic resistance of the circuit in 
the time equal to the time-constant. In the 
above instance, for example, five amperes 
being the initial charging or discharging cur- 
rent, and the resistance 10 ohms, the circuit 
energy of this current per second would be 
5x5x10=250 joules, and during half the 
time-constant the energy thus developed 
would amount to 0.3 250+2 or 37.5 joules. 
This is the electro-magnetic energy stored up 
in the charge. 

These are not the only analogies that exist 
between inductance and capacity, but there 
are remarkable points of diversity. The 
discharge of extra current of a coil is in the 
same direction as the circuit current; with 
the condenser it is the reverse. In a great 
many practical instances, the electro-magnet 
and the condenser are used to annul each 
other’s influence. 

The time-constant of an inductance circuit 
is generally small, for the reason that a coil 
of large inductance has generally many turns 
and, therefore, high resistance, so that the 
ultimate ratio of the henrys to the ohms is 
not large. For example, the time-constant 
of a Bell telephone, considered in itself or 
on short circuit, is, from the measurement 
above described, about 0.09+75, or 0.0012 
second, and, therefore, a steady E. M. F. of, 
say, two volts, impressed directly upon such 
a telephone would produce in this interval 
of time 63.2 per cent. of 2/75 amperes, 
namely, 169 milliamperes. By —t in- 
ductanceless resistance to the circuit, how- 
ever, and raising the E. M. F. proportion- 
ately, the time-constant would be lessened 
and the arrival of current accelerated. 
Strictly speaking, this reasoning is inaccu- 
rate, since the telephone coil surrounds iron, 
but with the small currents usually em- 
ployed, the iron probably does not greatly 
influence the arrival curve. In the case of 
dynamo field-magnets, and large iron-clad 
inductances generally, the divergence of the 
arrival curve from that of a corresponding 
simple electro-magnetic circuit is consider- 
able. 

There are several methods by which self 
and mutual inductance can be measured, the 
selection depending on the magnitude to be 
determined and its nature. The Ayrton and 
Perry secohmmeter or double revolving 
commutator is, perhaps, the most generally 
useful. It may be employed in connection 
with a standard condenser, a standard in- 
ductance, or apparent change of resistance 
with speed. Being used in the Wheatstone 
bridge, the currents it can alternate are 
necessarily limited in strength. 

For smal] inductances,* say less than one- 
tenth of a millihenry, the method of 
Professor Hughes+ or its modification b 
Lord Rayleigh, is probably best suited, 





*Journal of Institution of Electrical Engineers, 
London, January, 1886. 

+For another method of measuring sr all induct- 
ances with an alternating current, see an article 
wy C. Steinmetz in the Electrical Engineer, vol. 10, 

os. 130, 181, November, 1890. 
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using two coils of mutual inductance and a 
telephone as the observing instrument. 

The inductance coils are usually in the 
form of two concentric rings, the inner 
being capable of rotation about the common 
vertical. The mutual inductance of such a 
pair of coils is a complex function of the 
dimensions and the angle between the 
planes at which the coils may be set. It is 
usual to calibrute the instrument by separate 
measurements of the inductance at different 
angles. A simpler arrangement, however, 
for mutual inductance is a short solenoid in 
the bridge circuit superposed coaxially upon 
a long solenoid in the battery circuit. Ad- 
justment to silence in the telephone for 
interrupted currents is then made by includ- 
ing in the bridge circuit a greater or less 
number of turns in the outer solenoid. The 
mutual inductance is then very nearly 
proportional to the number of turns so 
included, and by suitable proportions in 
construction, the accuracy can be carried as 
far as the telephone for the receiver will 
permit. 

For the measurement of inductance in 
coils on iron machinery the ballistic galva- 
nometer is frequently employed, either by 
the method of discharge for self-inductances 
or induced quantity with mutual induct- 
ances. Mutual inductances connected by 
closed iron circuits present no difficulty 
when great accuracy is not required, since, 
as already observed, the self-inductances are 
calculable in these cases when the mutual 
inductance and the number of turns io the 
coils are known. It is much more difficult, 
however, to measure the self-inductance of 
the field magnet of a dynamo when the 
armature is removed, and when currents of 
the normal exciting strength are used in the 
measurement, The best attempt has been 
made apparently by observing the discharge 
effects of gradual small changes of a strong 
current passing through the coil, in circuit 
with a specially arranged Wheatstone bridge.* 
If it were of sufficient practical importance, 
however, to measure such inductances with 
powerful currents, a recording instrument 
might be tried, having a very light and 
swiftly moving pointer, leaving a trace of its 
motion on a strip of moving paper, like Sir 


ELEOTRICAL REVIEW 


Tests of Tempered Copper. 

The following report of tests of the pro- 
ducts of the Eureka Tempered Copper 
Company, of North East, Pa., was recently 
transmitted to the Franklin Institute by the 
Committee on Science and the Arts. It also 
appeared in the Journal of the Franklin 
Institute : 

The sub-committee appointed to examine 
and report upon application No. 1,491, made 
by the Eureka Tempered Copper Company, 
of North East, Erie County, Pa., dated April 
21, 1890, and supplemented by their letter of 
oy 7, 1890, beg leave to report : 

hat in the applications, as above, the ap- 
plicants claim to possess processes invented 
by Almer Thomas and: Luzerne Merket, of 
North East, Pa., in the first place, for cast- 
ing pure copper without alloys, so as to 
make castings sound and free from blow- 
holes ; and, in the second place, for harden- 
ing copper (after casting) without destroying 
its fibre or impairing its usefulness for elec- 
trical or other purposes. They also claim 
that no alloys were added to the copper, and 
that the chemical composition of the castings 
is substantially the same as that of the ingot 
copper from which it was made. 

As the processes in question (not having 
been patented) have not been described to 
your committee, we have, of necessity, con- 
fined our examination to the products of the 
applicants. 

This examination has been made in three 
ways: 

(1) Chemical analyses have been made of 
both the untempered and the tempered cop- 


per. 

(2) Physical tests have been made, includ- 
ing tensile, transverse, compression and tor- 
sion tests, of the untempered and of the tem- 
pered copper. 

(3) Circulars have been sent to over 100 
establishments in the United States and 
Canada, using tempered copper, asking for 


these same bars were used in the tensile tests 
described later on. 

The above chemical examination shows 
that the examples are commercially pure 
copper, and thus substantiates the statement 
made to that effect by the applicants. 

The paw tests were made by Mr. 
Tinius Olsen, of Philadelphia. 

The diagrams, as made by his machine,are 
annexed to this report. The results, in fig- 
ures, are also given on these diagrams. It is 
interesting to note how the tempered copper 
compares with the untempered copper in the 
first place, and in the second place how our 
tests compare with tests of ordinary com- 
mercial copper. It will be observed that the 
difference between the tempered and un- 
tempered copper is not very great; although, 
speaking generally, the difference is in favor 
of the tempered samples. 

As compared with such tests of ordinary 
commercial copper as the committee have 
been able to find, the difference is more 
marked. For example : 

Untempered pieces broke at a strain per 
square inch of 





Pounds. 

© ENERO GRE ea amore 28,180 
iitiddiwhedkedninduciasted 24,410 
| pectdboneews 23,795 


and the tempered pieces broke at a strain per 
square inch of 


Pounds. 

a eee iwiwee de eeeeu 25,800 
Me) Gadd hassenssecansons 27, 

Ricerca ud emus 26,830 


It should be mentioned that there was a 
similar flaw in all of the above samples (due 
to piping from the shrinkage), which ran 
longitudinally on the edge of the pieces. 
Most of this faulty part had been removed 
when the samples were cut in two length- 
wise (for the purpose of having one-half of 
the piece sent to the applicants to be tem- 
pered). But a sample perfectly free from 


RECORD OF TESTS OF TEMPERED AND UNTEMPERED COPPER, MADE FOR THE COMMITTEE 
ON SCIENCE AND THE ARTS, AT THE TESTING ROOMS OF TINIUS . 


OLSEN & COMPANY, PHILADELPHIA. 
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..-. Under the name of ‘ musical teleg- 
raphy,” Dr. G. P. Hachenberg, of Austin, 
Texas, has offered his system for producing 
piano music electrically to the World's 
Columbian Exposition. 


.... Ata recent meeting of the regents of 
the California State University, Regent 
Phelps presented a report from the commit- 
tee on the Lick Observatory, asking that the 
board should confirm a contract with the 
Western Union Telegraph Company, under 
which the company agrees to take charge of 
the lines running from San Jose to the ob- 
servatory. The company will put the lines 
in repair and furnish messages at half rate, 
the regents to supply their own operator, 
until the messages equal 10 a day for six 
months, Then the company will put an 
operator in the station. After discussing the 
subject of the regents’ responsibility for mis- 
takes in messages under the contract, the 








matter was postponed until the next 
meeting. 

NE i a vnisetinsS556+56 e560 13,000 

Gk oeteitennesenseuvesens 12,400 

DN cd cick scheeeeidee weeiercae 12,700 


The elastic limit of ordinary copper, ac- 
cording to Unwin (Machine Designing, D 
Appleton & Co., 1877, p. 24), is 3,900 pounds, 
showing a great difference in favor of the 
samples tested by us. . 

As no figures for commercial copper, 
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traversing the coil, it would register the “5/4 |eelo> gas Pa ace os 3:5 The result of the correspondence between 
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nominal standard temperature of the resist- 
ance coils adopted. These temperatures 
should be increased by 9.4°C, for platinum 
silver, 6.5°C. for German silver, and 13.5°C, 
for platinoid. Thus a resistance box with 
platinum coils standardized for legal ohms 
(of 106.0 cms.) at 15°C. would give true ohms 
of 106.3 cms, at 24.4°C. as the best approxi- 
mation, and this would be the standard tem- 
perature of the box for use in precise meas- 
urements of inductance. 


The Electric City. 

South Lakewood Park, N. J., Dr. J. B. 
de Lery’s electric city, received very hand- 
some endorsements from the New York 
Times and Tribune in last Sunday’s editions. 
Each paper devoted about a third of a 
column to the new city, which is progress- 
ing finely in the line of disposing of sites. 





A Good December Start. 

The Short Electric Railway Company, of 
Cleveland, O., have the following contracts 
for the first 10 days in December: Pitts- 
burgh and Birmingham Traction Company, 
Pittsburgh, Pa.; Broadway and Newburgh 
Street Railway Company, Cleveland, 6; 
Jamestown Street Railway Company, James- 
town, N. Y. 


he * Philosophical Magazine, Feb., 1889. Dr. Sump- 
er, 
tReport of the Committee on Electrical Stan 
itish Associa’ 


read before the Br tion, September, 1890. 
See the London Electrician of Sept. , 1890. 

















the results of their use of same, with any ex- 
aout of opinion that they may see fit to 

ve. 
’ The results of these examinations have 
been made as follows: 

(1) Chemical analysis. 

Dr. F. A. Genth, of Philadelphia, reports 
two sets of analyses of these coppers, as 
follows : 











(1)Pig (2)Edge (8) Cast- 
Copper. Pieces. ~—. 

Per Cent. Per Cent. Per Cent. 

ey 0.096 0.053 0.095 

Copper.... ... 99.890 99.961 99.914 

Dis dsiowexs trace 0.045 0.094 

a Cee trace trace trace 

| ee 0.056 0.069 0.056 

100.042 100.128 100.159 

(1) Not Tempered. (2) Tempered. 

Per Cent. Per Cent. 

ee eRe 0.026 0.025 
Coppers ....55%.. 99 930 99.981 
GS coca sSnet +. none none 
le a ered none none 
Sans oo ye 0.088 
Aluminium...... none none 
pS 0. 0.042 
Phosphorus...... 0.017 0.018 
100.101 100.154 


The last two analyses were made from the 
same bar, No. 1 not tempered being made 
from the bar as cast by the processes of the 
applicants, but untempered ; and No, 2 tem- 
pered being made after that bar had been tem- 
pered. It should also be mentioned that 


this piping would probably have given re- 
sults somewhat higher than the above. 

To compare the above figures with those 
of ordinary commercial copper, we submit 
herewith the results made on cast copper, by 
the United States Testing Board, and given 
in their report on tron, steel and other metals. 
(Washington: Government Printing Office, 
1878. 


78.) 


Marks per sq. in 
De chica oes. 70 4 14,180 
— ere 11,340 

| es. 29,200 

SOB. 6. ccccccccees 26,400 

Bi Mencanoncionicn 14,546 

cits we tennad 20,440 

Seda kaise > eae 16,940 

AS ee Ps 21,800 

BG sic dose wise as 18,800 

ae 9,200 

eee 26,000 

GUE, cacshenessee . 29, 

Mean..... . .19,872 pounds per sq. in. 


It thus appears that the untempered and 
the tempered copper have 20 per cent. and 35 
per cent. greater tensile strength, respect- 
ively, than the average, as shown by the 
government report. 

In regard to the compression, results (see 
diagrams herewith) are: 


Limit of Elasticity 
in Pounds, 
Untempered (1).......-.-+++ Dis sana 12,000 
ivqnans<+500ens sheen es 14,000 
BE. Wein ocktNaliuesoosed 13,000 


tory for brasses on engine rods; bearings on 
dynamos run very cool and require but lit- 
tle lubrication; gives entire satisfaction on 
bearings of three threshing engines; in 
wrist-pin boxes and in cross head; as step in 
gauge lathe, between end of spindle and set- 
screw, is superior to hardened steel, brass, 
rawhide or wood, all of which were pre- 
viously tried; very uniform in hardness, and 
remarkably free from blow. holes; gave good 
results as a driving pinion in gear work; 
stood up well as armature — in street 
car motors (a trying test), in small bearings, 
where the brass bearings would not last 
over 60 days, the tempered copper has been 
nearly in a year, and is apparently in as 
good a condition as when first put in. 
Many other extracts could be given, particu- 
larly from parties endorsing the copper for 
commutator brushes and segments, to which 
it seems particularly well adapted. 

A number of specimens of castings are 
presented with this report, oe high ex- 
cellence in quality and uniformity. Me- 
chanical examination bears out the state- 
ments of the applicants as to the purity of 
their metals. 

We believe that the claims of the appli- 
cants are substantiated by the experience of 
the majority of the parties using their cop- 
per, and also by our own investigations. 
We are of the opinion that the Eureka Tem- 
pered Copper Company has made a decided 
step in advance in the preparation of copper 
for many industrial uses, and we recom- 
mend the award to Almer Thomas and Lu- 
zerne Merket of the John Scott Legacy 
Medal and Premium. 














* * The Mayor of Syracuse, N. Y., has 
vetoed another electric railroad franchise. 

* * The Clinton Street Railway Company 
contemplates using the Edco storage system. 

* * Columbus, Ohio, is to have a large 
number of its street railway lines equipped 
with electric power by the Thomson-Hous- 
ton Electric Company. 

** The recent vote of the West End 
Street Railway directors of Boston, was to 
ask the Massachusetts railroad commissioners 
for right to issue $4,500,000 common stock. 
and to call a meeting of stockholders the 
latter part of the month to ratify this action. 


* * A new company with a capital stock 
of $150,000 is being organized, it is said, to 
manufacture the Shaw electric traveling 
crane and other heavy electrical machinery. 
The plant will be established at some con- 
venient point near Milwaukee, Wis., and 
will employ at the start 100 men. 

* * The Lynn, Mass., Belt Line Street 
Railway Company, after a thorough trial of 
the Burton electric heaters, have equipped 
their entire line of eight cars with them. 
They say, in ordering the heaters: ‘‘ We 
think them preferable to any other method 
of heating cars we have yet seen.” 

* * Several accidents have occurred be- 
cause of the center pole construction of the 
Newark, N. J., Electric Railway. People 
stepping off the wrong side of the car have 
come in contact with a pole and have been 
seriously hurt. The press of Newark has 
united in a demand for a change in con- 
struction. 

* * The railway department of the Chi- 
cago office of the Thomson-Houston Electric 
Company reports the following statement in 
regard to the business done by them from 
January 1st to November 30th, 1890: Num- 
ber of contracts, 54; number of generators, 
74; number of motors, 647; horse-power of 
motors, 9,940; horse-power of generators, 
6,130. 

* * Ata meeting of the board of directors 
of the University Park Electric Road, of 
Denver, Col., held last week, a proposition 
from the Tramway Company for the pur- 
chase of the road was considered and ac- 
cepted. The consideration is said to be $32,- 
000, payable in first mortgage bonds, one- 
half of which the Tramway Company will 
purchase for each. A single five cent fare 
for passengers to and from the business cen- 
ter of the city is one of the considerations of 
the transfer. The line is also to be extended 
to the center of University Park. 

* * The Citizens’ Traction Company, of 
Pittsburgh, Pa., a street car corporation 
which operates about seven miles of cable 
linesin that city, has decided to extend one 
branch of its line, from Butler street to 
Sharpsburg, for a distance of three miles. 
This extension will be operated by the elec- 
tric overhead wire system. The contract 
for the equipment of the cars with motors 
has been awarded to the Westinghouse Com- 
pany. As the power house will not be com- 
pleted for some time yet, the road will not 
go into operation until the Spring. 

* * St. Louis, Mo., bas perhaps more elec- 
tric railway lines in operation than any other 
one city in the United States. There are four 
separate and distinct lines in that city 
equipped with the Thomson-Houston railway 
system, in addition to which there is one line 
across the suspension bridge at that place, 
which is equipped with the same system, 
and a smaller line immediately across the 
river from St. Louis conecting with the 
bridge line, which is also equipped with the 
Thomscn-Houston apparatus. The total 
number of cars equipped with the Thomson- 
Houston system in St. Louis is 139, the num- 


ber of motors 278, the total horse-power of 
which is 4,170. 


ELECTRICAL REVIEW 


An Important Letter. 


We have received the following self-ex- 
planatory letter from George R. Davis, the 
director-general of the World’s Columbian 
Exposition : 

To THE EpiTor or ELectricaL Review : 

Sir: I have the honor to enclose herewith 
copy of a circular letter which I have sent to 
all the manufacturers of electrical supplies 
and appliances, etc.,in this country, whose 
addresses I have been able two obtain. The 
object of this circular, as you will see, is to 
ascertain as nearly as possible, at an early 
moment, the probable amount of space which 
will be required to accommodate exhibitors 
of this class. 

The idea isto erect upon the Exposition 
grounds a special building entirely devoted 
to this class of exhibits, and it is hoped to 
make it one of the most useful and interest- 
ing features of the Exposition. 

In drawing the plans for the building it is 
necessary to obtain, as far as practicable, an 
estimate of the space which will be required, 
and I have to request that you will bring 
this important matter to the attention of the 
readers of your valuable journal, and urge 
those who propose to exhibit to communi- 
cate at once with this office as to the probable 
amount of space they will require, whether 
they received one of the circulars or not. I 
al, Very respectfully. 

Gro. R. Davis, 
Director-General. 

Chicago, Ill., U. 8. A., Dec. 18, 1890. 

The circular letter referred to is as fol- 
lows : 

Gentlemen: For the purpose of ascertain- 
ing approximately the amount of space that 
will be required for the electrical exhibits, 
and as it is contemplated to erect a building 
tobe used exclusively for this purpose, I 
have the honor to request the following in- 
formation : 

1st. Do you propose to make an exhibit ? 

2d. If so, the approximate amount of space 
you will require ? 

3d. The amount of steam, if any ? 

A reply to above questions will not be 
considered as an application for space, but 
an estimate on which to base calculations for 
building. 

It is desirable that this information should 
be received within the next two weeks. 

Very respectfully, 
GrEorRGE R. Davis, 
Director-General. 
Chicago, IIl., U. 8. A., Dec. 18, 1890. 
>_> 

** The Sioux Falls, Dak., Electric Rail- 
way Company operates an electric circuit 14 
miles long. 








* * Holyoke, Mass., will very probably 
have electricity substituted for horse-power 
on its street car lines next Spring. 

* * Tf any one wants a sharein the Brock- 
ton and Whitman Electric Road it will cost 
him just about $125. At that figure it would 
be a better investment than Calumet and 
Hecla at $245.—Brockton, Mass,, Enterprise. 


* * The street railway systems of Cedar 
Rapids and Marion, Ia., have been sold to an 
Eastern syndicate. The new company will 
change the power from horses to electricity. 
The line from Cedar Rapids to Marion is in- 
cluded in the deal. 


* * The Thomson-Houston Electric Com- 
pany is reported to have sold out its interest 
in the Newport, R. I., Street Railway Com- 
pany to a syndicate composed mostly of 
citizens of that city. It will be remembered 
that this road was strenuously objected to by 
the cottagers and many of the citizens, when 
first put in, and was threatened by law suits 
by some of the wealthier residents, who did 
everything in their power to hinder the 
company from operating in Newport. 


* * One of the greatest business enterprises 
now under way in Maine is the plan of prom- 
inent business men of Kennebec and Knox 
Counties to build an electric railroad from 
Thomaston through Rockland to Camden. 
There is opposition to the road in Thomaston 
and Camden, especially in the latter place, and 
from all signs now the meeting in Camden is 
likely to be a lively one. Some of the Camden 
village people don’t want the electric cars to 
run on their shore road, as they think it will 
spoil the road for Summer pleasure driving. 
The lime manufacturers of Thomaston are 
in favor of the road, as it could be utilized 
to land lime rock from the quarries into 
Thomaston. The streets that are now in- 
tended to becovered will require 20 to 25 
miles of rail. Some 16,000 or 17,000 people 
will be accommodated. 


The Bain Break Insulator. 

This insulator is designed to take the place 
of the ordinary crude devices that have been 
used as break insulators. The new insu- 
lator is made of one piece of porcelain, 
carefully glazed, and is so simple as to 
require scarcely a word of explanation ; 
while its great strength and perfect adapta- 
bility are sure to commend themselves to all 





Tue Barn BREAK INSULATOR. 


practical construction men. It will be 
found especially useful, also, for suspending 
arc lamps from iron cranes, insulating guy 
wires, and, particularly, for insulating span 
wires in electric railroad work. The Cen- 
tral Electric Company, of Chicago, control 
the patent and are placing the device upon 
the market. 





* * The electric railroad at Atchison, 
Kan., carries school children for $1 a month. 


* * Ata meeting of the Brooklyn alder- 
men last week a letter from President Wm. 
Richardson was read, saying that on June 
2 the Atlantic Avenue Railroad Company ap- 
plied for permission to substitute electricity 
for horses upon its lines. No action has 
been taken, and President Richardson de- 
sired to renew the application, and if consent 
were granted the company would make the 
change with the least possible delay. Elec- 
tric power of the most approved kind would 
be substituted. The matter was referred to 
the Committee on Railroads. 


* * Advices from Burlington, Vt., under 
date of December 10, state: ‘‘ An electric 
power enterprise has just been inaugurated 
in this section, having been organized under 
the name of the Vermont Electric Company. 
The charter secured by the incorporators is 
an unusual one, and met with great opposi- 
tion in the State legislature. It has valuable 
privileges, under which the company will 
soon begin to operate. One of these is the 
development of the property known as the 
Gorge, near the twin railroad bridges, just 
above Winooski village, and the transmission, 
electrically, of this immense water-power to 
Burlington, to be used in driving all kinds 
of machinery. This is no experimental 
work, A new industry, on a broad and per- 
manent foundation, has been inaugurated in 
the establishment of plants for the generating 
and transmission of power for general use 
and sale in all units,from an eighth borse- 
power upward, and for short or long dis- 
tance transmission, from half a mile to 20 
miles. It has been voted to increase the 
capital stock to $100,000. 
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ELECTRIC CLUBS. 


New York Electric Club. 


The Regular Monthly Meeting of this Club 
was held Thursday evening of last week, and 
a very instructive and timely lecture on 
“Electrical Units of the Present and Future,” 
was delivered by Prof. Francis B. Crocker. 
Ex-President Henry C. Davis presided. The 
object of the lecture was to show the real 
meaning and way of determining the various 
electrical units, such as volt, ampere, ohm, 
etc., now in common use, but not very 
clearly understood by most electrical men. 
The naming of the new unit of self-induction 
after Prof. Joseph Henry (calling it a 
“henry ”) was also discussed. This name 
is likely to be generally adopted, and is 
specially interesting as being the first Ameri- 
can name for an electrical unit, although 
England, France, Germany and Italy, have 
already been honored in this way. The 
lecturer also pointed out the necessity for one 
or two new magnetic units and proposed 
names and values for the same. We shall 
publish in full in our next issue. 

At the Business Meeting of the Club, be- 
fore the lecture, amendments toe the By-laws 
were adopted, which change the classifica- 
tion of membership from ‘ non-resident ” 
and “' resident ” to ‘‘ associate” and “‘ active,” 
and reduce the initiation fee of the for- 
mer to $20, and annual dues to $20; the 
initiation fee of active members was re- 
duced from $50 to $40, and annual dues to 
$40. The limit of membership was raised 
from 750 to 1,000. In the former By-laws a 
non-resident member had to reside 50 miles 
from New York. No such restrictions re- 
lating to associate members are in the 
amended By-laws. It is hoped that this 
change will increase the usefulness of the 
Electric Club and bring in a number of new 
members from the young as well as more 
advanced students of electricity. 

Recent Out of Town visitors were : Patrick 
Walsh, editor ofthe Augusta, Ga., Vhronicle; 
W. B. Sparks, Macon, Ga.; Frederic J. 
Cooke, Augusta, Ga.; Geo. W. Adams, 
Boston ; R. E. Richardson, Chicago ; Fer- 
dinand A. Wyman, Boston; W. J. Best, 
Philadelphia. 


American Institute of Electrical 
Engineers. 


At the Regular Monthly Meeting of the 
council, held December 16, 12 associate 
members were elected, among them being 
Mr. P. H. Alexander and M. C. Sullivan. 


At the same meeting seven associate mem- 

bers were transferred to full membership, 

their applications having been approved by 

the Board of Examiners at its meeting held 

December 38d. Among these were Harold 

arg F. A. C. Perrine and Herbert Laws 
ebb. 


Millis Electrical Society, 


An Electrical Society has been formed at 
Millis, Mass., for the purpose of keeping 
pace with electrical improvements. The 
society has chosen: President, William 
Collins; vice-president, Fred. Daniels; secre- 
tary and treasurer, Tobias E. Steere. 








Wisconsin Electric Club. 


At a Meeting of the Wisconsin Electric 
Club, December 11th, a paper was read by 
Henry D. Goodwin on the improvement 
lately added to the Edison phonograph. 
The cutting needle and knife and the repro- 
ducing needle are now made of sapphire or 
diamond. A single diaphragm of glass is 
used, that being found the most satisfactory, 
although diaphragms of iron,,steel, alumin- 
ium and other substances answer well. The 
phonograph has been greatly simplified, and 
is rendered very sensitive to delicate sounds 
by the new sapphire needles and the new 
cylinders. The machine is geared so that 
the cylinder will hold a long dictation. The 
members were much entertained at the close 
of the reading by renditions from Clauder’s 
band—from the phonograph. 


* * Paul W. Bossart, representing the 
Detroit Electrical Works, closed on Monday, 
the 15th inst., a contract for the equipment 
of the People’s Electric Street Railway, of 
Springtield, Ill. The contract calls for 14 


motors of 30 horse-power each with trucks ; 
two 100 horse-power generators, and ten 
miles of overhead wire. 
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To the Inventors of America and the 
Manufacturers of Inventions. 


The following circular letter has been 
issued by the Central Committee for the 


Celebration of the Beginning of the Second 
Century of the American Patent System : 

The completion of the first century of the 
American patent system marks so important 
an epoch in the history of the nation that it 
is oe pee | proper that the ~ ont of the 
second shall not pass unnoticed. 

The centennial anniversaries of other im- 
portant national events have been celebrated 
in a manner worthy of a people proud of 
their country and its growth. Surely the 
system that has aided the agriculturalist in 
the field, the mechanic in the shop, and the 
toiler in the mine; that has stimulated in- 
vention and helped every branch of modern 
industry, has played no small part in a his- 
tory so full of the triumphs of human 
achievement. 

Believing that the American inventor and 
manufacturer of inventions will regard it a 
privilege, as well as a duty, to co-operate in 
making due recognition of these facts, it is 
proposed to hold a celebration at the national 
capital, in April next, which shall, in a fit- 
ting manner, commemorate the important 
event, and place on record the nation’s appre- 
ciation of the labors of those whoseingenuity, 
patience and tireless effort have exercised 
such a potent influence in accelerating the 
prosperous growth of the nation and in aid- 
ing the progress of our civilization. 

The necessity for a National Association of 
Inventors and Manufacturers of Inventions, 
organized for mutual benefit, has been fre- 
quently discussed in the technical and other 
journals. 

No time could be more opportune for the 
formation of such an association than when 
men from every part of country meet to 
celebrate so important an anniversary. 

Surely the occasion is most inspiring. 

All inventors and manufacturers, and 
others interested, are requested to co-operate 
with this committee in the purpose above set 
forth. Correspondence appertaining thereto, 
should be addressed to J. Elfreth Watkins, 
secretary, United States National Museum. 

——__-o__—_ 
Improved Globe Holder for Are Lamps. 

Our illustrations show a new device, 
brought out by George Cutter, of Chicago, 
designed to facilitate the trimming of arc 
lamps. The globe holder is supported by a 
ring, which is knurled so that it can be 
sentity turned with the fingers. The rod, 
which takes the place of the tube used in 
many lamps, has a star shaped section, and, 
as the cut shows, has a shell on which the 
ring rests when the globe is in position. On 
raising and turning the ring slightly, it drops 











McCreary’s Socket Protector. 

The McCreary Electrical Specialty Com- 
pany, 18 and 20 Cortlandt Street, New York, 
are the manufacturers of the moisture proof 
socket protector illustrated herewith. Refer- 
ring to the cut, A is a metal cap containing a 
rubber gasket, B a metal shell covering all 





McCreary’s MorsturRE Proor Socket 
PROTECTOR. 


kinds of sockets,and C a rubber neck covering 
the opening where the lamp is inserted. D 
is the lamp. 

The makers claim that this device effec- 
tually protects the lamp against moisture at 
a werely nominal cost. It is especially 
adapted for use in marine installations, brew- 
eries, mines, stables, bath houses, basements 
and on street lights. 

Ea 1 een 


Electricity vs. Gas in Paris. 


An exchange says that ‘‘The Paris Gas 
Company is said to be the first of the im-’ 
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to the end of the rod, thus letting the holder 
and globe slide down out of the way. When 
the lamp is trimmed, the ring is raised to its 
former position and given a quarter turn 
when it again rests on the shelf shown, and 
safely supports the globe holder, To re- 
move this entirely, the ring is slipped down 
until opposite the notch in the rod and given 
a quarter turn, when both the ring and the 
globe holder can be slipped off. The globe 
can then be replaced and the holder slipped 
back and clamped in place in an instant. 
Both the rod and the ring are made of 
brass, and will fit any Thomson-Houston 
double carbon lamp. By their use the globe 


can be lowered, raised or removed altogether, 
in a few moments. 


portant European gas companies that shows 
a visible decline, distinctly due to the increase 
of electric lighting. The decreases for 
August and September of the present year, 
as compared with the same month last year, 
are, respectively, eight and six per cent.” 





—— All of the stock of the Chartiers 
Electric Light Company has been sold at 
par, and the building for the plant is being 
pushed as fast as possible. It is the purpose 


of the company to supply electricity to 
Chartiers, Mansfield, Crafton, Idlewood and 
Ingram, all Pennsylvania towns. 
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A New Idea that Seems to be Thirty 
Years Old. 
To THe Epitor oF Exectric:t Review : 

In the Review of December 13, 1890, 
page 194, under the head of “‘ Electrical 
Power,” I see the notice of the Edison Com- 
pany, at Schenectady, N. Y., using a locomo- 
tive asa source of temporary power, with 
comments, saying this is the first time a loco- 
motive was ever so utilized. 

I write. believing it would interest you and 
your readers to know that James Long, in 
1860, master mechanic for the Memphis and 
Ohio Railroad, used a locomotive as astation- 
ary power for the temporary sbops in the 
old armory building. He reversed the 
boxes, jacked the engine up, and belted from 
thedrivers. Yours truly, 

A. F, WINEMAN. 

Austin, Ill., Dec. 17, 1890. 





— Kenosha, Fort Atkinson and Water- 
loo, three wide-awake little Wisconsin cities, 
will be lighted by electricity. 


—— The people of Haverstraw, N. Y., 
are considering a proposition to bond the 
village for $20,000 for the establishment of 
an electric.light plant. 


—— The directors of the Consolidated 
Electric Light and Gas Companies in Annap- 
olis, Md., have elected W. H. Bosley presi- 
dent and Theophilus Tunis secretary and 
treasurer. 


— Mansfield, Pa., is one of the latest 
towns in Western Pennsylvania to operate 
a central station plant of electric lighting. 
The Westinghouse alternating current system 
will be installed in the plant. 


— Electric light and power companies 
are being formed at a wonderful rate. 
Scarce a town with 5,000 inhabitants that 
has not one or more of these companies, and 
those that have not are stirring themselves 
to keep up with the procession.—Manufac- 
turers’ Gazette. 


—— The Westinghouse Electric Manu- 
facturing Company is now installing a 
central station electric lighting plant at 
Berlin, N. H., with the Westinghouse alter- 
nating current apparatus. The plant will 
commence operations with 750 sixteen 
candle-power lights capacity. 


—— A special meeting of the stockholders 
of the Edison General Electric Company 
will be held January 19th, 1891, at the 
offices of the company, 42 Broad street, New 
York city, to vote upon a proposition to 
increase the capital stock of the company 
from $12,000,000 to $15,000,000. 


—— The Hartford Electric Light Com- 
pany has finished its new dam across the 
Farmington River at Tariffville,Conn. The 
company’s buildings, on the river bank, to be 
used for generating power, are still in course 
of erection; but it is expected that these 
will be finished early in the Spring. 


—— The electric light company at Rich 
Hill, Mo., employed a colored man to oper- 
ate its plant. A committee of whites waited 
upon him and notified him that if he con- 
tinued to hold the place it would be at the 
risk of his life. The negro became fright- 
ened and left the town, and now the com- 
pany is without an engineer. 


— The town of. Attleboro, has voted to 
establish an electric lighting plant of its own. 
This is another indication of the tendency 
towards municipal management of such en- 
terprises. We judge, however, from the 
report of a town meeting which considered 
the subject, that the voters have really little 
idea of how much their speculation wil! 
cost.—New Bedford, Mass., Mercury. 

—— The Albion Electric Company, of 
Albion, N. Y., where an electric light plant 
of 500 lights has been operated about a year, 
is now compelled to increase its capacity. 
The central station is operating the Westing- 
house alternating current system, and the 
Westinghouse Electric and Manufacturing 
Company, of Pittsburgh, Pa., has received 
an order for its apparatus of 750 lights capa- 
city, which will immediately be iustalled at 
the Albion plant. 
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—— Some new sleeping cars recently 
built by the Wagner company cost $23,000 
apiece. Each berth has an adjustable in- 
candescent lamp. 


—— It is reported that a cross illuminated 
with electricity will be placed on the spire of 
Grace Church, on Stockton and California 
streets, San Francisco. 


—— For a consideration of $200,000, the 
Seattle Gas and Electric Light Company, 
represented by President Dexter Horton, 
last week transferred its stock to the Seattle 
Gas and Electric Light and Motor Company. 


—— The stockholders of the Edison II- 
luminating Company, of Easton, Penn., 
have decided to increase the capital stock 
from $100,000 to $200,000. The increase is 
to be used in enlarging the plant to twice its 
present size. 

— Argument was concluded before 
Judge Truax, December 16th, in the pro- 
ceedings to continue the temporary injunc- 
tion restraining the New York Board of 
Electrical Control from entering into any 
contract for the construction of subways 
with the Empire City Company. Counsel 
will submit briefs this week. 

—— The stockholders of the Pasadena, 
Cal., Electric Light and Power Company 
met last week, President Wood presiding. 
After considerable discussion, it was deter. 
mined to increase the bonded indebtedness 
of the company from $20,000 to $25,000. It 
is likely the company will be awarded the 
contract for lighting the city. 


—— The worst and most expensive thing 
in Carondelet is its gas. It isa shame thata 
place of its size should be treated in such a 
way in the matter of lighting. Carondelet 
should have electric lighting as well as the 
city. It certainly needs it as bad. Electric 
lighting extends to other points as far from 
the heart of the city as Carondelet is, and it 
seems to be a species of unjust discrimination 
against this end.—St. Louis Sayings. 

—— The Aransas Pass Electric Light and 
Power Company, of Aransas Pass, Texas, 
which only a few months ago started up a 
plant of 500 alternating current incandescent 
lights, has already made the experience that 
electric light is what the people want and that 
they will have it. Hence the company has 
also added an arc light plant to its central 
station. The apparatus operated is of the 
alternating current system of the Westing- 
house Company. 

—— Little Falls has a village charter 
which allows the president to veto any 
proposition, and the trustees cannot pass it 
over the veto, This authority has just re- 
sulted in depriving the village of light by 
electric arc lamps until after another elec- 


tion. The trustees passed a resolution to 
raise $6,400 for 80 lamps. The president 
wanted $8,000 appropriated, and so vetoed 
the resolution. ‘hus the matter will stand, 
and no lights will be had. 


—— The directors of the Mather Electric 
Company have decided to make application 
to the legislature, this Winter, for a charter 
under which they can organize a separate 
company for the purpose of lighting the 
streets of Manchester, Conn., furnishing elec- 
tric power and, if deemed advisable, build- 


ing and operating a tramway between Man- 
chester and South Manchester. The incor- 


re og of the new eg x | are: N, T. 
ulsifer, M. 8. Chapman, H. G. Cheney and 
Robert Cheney. 


—— The incandescent electric light is 
rapidly supplanting the gas lamps out West. 
The Keokuk Electric Light and Power 
Company, of Keokuk, Ia., after having es- 
tablished a central station electric lighting 
plant of the Westinghouse alternating cur- 
rent system last year, has just made another 
contract with the Westinghouse Electric 
and Manufacturing Company for the supply 
of two dynamos. With this addition, the 
Keokuk plant will bave a capacity of 2,250 
sixteen candle-power lamps. 
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A Notable Book on Electricity. 


SOME OF THE FEATURES OF “ELECTRICITY 
IN DAILY LIFE,” WRITTEN BY WELL- 
KNOWN EXPERTS. 


There has recently been published in a 
handsome octavo volume the series of articles 
on electricity, which has appeared from time 
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to time, throughout the past year, in Serib- 
ner’s Mugazine. We have occasionally re- 
viewed these articles at the time of their 
appearance, but it is only in their collected 
form that one can fully realize the scope, 
thoroughness, and weight of authority which 
characterize them. The volume is 
entitled ‘‘ Electricity in Daily Life.* 
A popular Account of the Applica- 
tion of Electricity to Every-Day 
Uses,” and contains 125 illustrations 
made after the excellent manner of 
our modern magazines. 

Before leaving this subject of il- 
lustration, we would call attention 
to the accuracy with which they 
have been made, as well as their 
artistic merit. In every case the 
pictures appear to be made either 
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important electrical phenomena are produced, 
the laws which they reveal and the principles 
involved in the measurement of electrical 
quantities. This chapter is a model of scien- 
tific condensation, and puts the principles of 
practical electricity in a nutshell. As an 
illustration of Prof, Brackett’s lucid state- 
ment of the application of a principle, we 
give his description of the 
elements of the magneto- 
electric machine. 


“ Having now a clear idea of 
some of the more remarkable 
effects which may be produced 
by means of the electrical cur- 
rent. we may with advantage 
consider some _ additional 
means of producing the cur- 
rent itself. We have just seen 
that a bar of iron, when placed 
within a helix, through the 
wire of which a current of 
electricity is flowing, becomes 
a powerful magnet. Experi- 
ment shows, conversely, that 
if the extremities of the wire 
constituting the helix be dis- 
joined from the battery and 

rought in contact with each 
other, and if then a powerful 
magnet be thrust back and 
forth in the helix, a current 
of electricity will be set up 
which will continue to flow so 
long only as the motion of 
the magnet continues. Ifa 
bar magnet be carried, in the 
direction of its length, quite 
through the helix, the current 
which isinduced in the helix by 
this motion will be reversed in 
direction when the mid-point 
of the magnet passes the mid- 

pint of the length of the 
helix; and if the magnet be 
thrust only half-way through 
the helix and then withdrawn, 
the same result will be pro- 
duced. It is plain, then, that 
we can set up an electromo- 
tive force in a conductor by 
merely moving a magnet with 
reference to the conductor, and that we can deter- 
mine the direction in which the electromotive force 
shall act to produce its corresponding current of 
electricity by our choice of direction in which the 
movement shall be made. Moreover, it is quite a 
matter of indifference whether we move the magnet 
or the conductor, or both, so long asthe two change 
their relation to one another, and experiment shows 
that the magnitude of the electromotive force, and 
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sketches made from the objects by 
competent artists. This gives the volume 
value as a record of the most approved elec- 
trical appliances as they existed in 1890. 
The illustrations are also notable by reason 
of the 14 excellent portraits of men eminent 
in electrical discovery and invention. Some 
of these are made from rare prints and they 
have been engraved most skillfully. We 
reproduce in this article one of them. 

But the most notable thing about this 
book, and that which will attract the atten- 
tion of practical electricians, is the eminence 
and distinction of the authors who have con- 
tributed the 10 chapters which make up the 
volume. Each subject is discussed by a man 
who is known to be thoroughly versed in all 
its details; therefore, although this volume 
is written in untechnical language for a popu- 
lar audience, the facts and theories which it 
contains are of that importance and signifi- 
cance which make them valuable to the tech- 
nical man as well. When Professor Cyrus 
F. Brackett writes of electrical measurement, 
Franklin L. Pope of the electric motor, 
President Morton of electric lighting, Charles 
L. Buckingham of the telegraph, even the 
most expert electrician is interested in know- 
ing what they have to say and is assured 
that he is receiving an accurate statement of 
the most advanced electrical science. We 
shall point out a few of the interesting feat- 
ures in some of these articles in order that 
our readers may have a glimpse of the style 
and merits of this valuable book. 

Professor Brackett’s introductory chapter 
is a comprehensive statement of the common 
methods in accordance with which the more 





*ELectriciTy In Datty Lire.—A popular account 
of the science and application of electricity to every- 
day uses. With 120 illustrations. 8vo., $3.00. 
Charles Scribner's Sons, Publishers.—Address ELxc- 
TRICAL Review, 13 Park Row, N. Y. 


THE POLES OF AN ELECTRO MAGNET. 


consequently that of the electrical current, is also 
under our control. It depends upon the strength 
of the magnet, on the velocity and direction of its 
motion, and on the number of turns of wire in the 
helix. 

“We might easily devise a machine operated inde- 
weer sami such as the steam-engine, which would 
continually thrust a magnet into a helix and with- 
draw it, by a reciprocating motion. We shouldthen 


in the same direction. Any form of such apparatus 
is properly called a magneto-electric machine.” 

Franklin Leonard Pope follows with an 
historical summary of the development of 
the electric motor, from Faraday’s experi- 
ment, on Christmas morning, 1821, when he 
first made an electric bar revolve about a 
wire through which a current was passing, 
to the successful application of electric 
motors to street railways. Mr. Pope’sarticle 
contains rare illustrations of certain early 
forms of the electric motor, such as Barlow’s 
spur-wheel motor and Professor Henry’s and 
Sturgeon’s electro-magnetic engines. It is 
interesting to know what so conservative a 
man as Mr. Pope has to say about the won- 
derful possibilities of the application of elec- 
tricity in rapid transit. We give his con- 
cluding paragraph : 

“It would be impossible, within the limited space 
at command, to attempt to enumerate the various 
future applications of the electric motor which sug- 
gest themselves to the enterprising electro-mechan- 
ician but, in conclusion, the writer cannot refrain 
from expressing his conviction that the day is not 
far distant when rapid transit between the principal 
cities of America will be effected to an extent which 
to persons unfamiliar with the developments of 
electricity must seem utterly visionary and chimer- 
ical. Once admit, as we must do, the possibility of 
applying almost limitless elec- 
tric power to each axle of a 
train,with the possibility of lay- 
ing a track almost as straight 
as the crow flies from city to 
city, rising and falling as the 
topography of the country 
may require, and the complete 
solution of the problem be- 
comes little more than a mat- 
ter of detail. Not that such 
detail is unimportant, nor that 
the innumerable minor diffi- 
culties can be overcome with- 
out much experiment and 
study ; but it may nevertheless 
safely be affirmed that the ulti- 
mate result is on | distinct- 
ly forshadowed, and that we 
may expect, within a few years, 
to be transported between New 
York and Boston in less than 
two hours, not by the enchant- 
ed carpet of the Arabian 
Nights, but by the potent agen- 
cy of the modern electric 
motor.” 

Mr. Joseph Wetzler 
takes up thesubject where 
Mr. Pope leaves it, and 
gives a summary of the 
exact condition of the 
commercial application of 
electric motors to street 
railways at the present 
day. What Mr. Wetzler 
has to say is founded on 
an accurate study of sta- 
tistics and the results of 
railways in active opera- 
tion, so that the investor 
and practical constructor 
of street railways will find 
in his chapter a great deal 
that is of value to him 
in his work. The author gives impartially 
a description of all systems—overhead, un- 
derground and storage battery. He also 
has something to say of the experiments now 
in progress for high speed transportation, 
such as the Weems’ and Port electric sys- 
tems. 

President Henry Morton’s chapter on 
electricity in lighting is valuable in two 
directions ; first, as a succinct historical sum- 
mary of the development of the electric 
light, from Sir. Humphrey Davy’s experi- 
ment, in 1808, when he exhibited an arc light 
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CaBLE Layrnc.—PAyInG-ouT GEAR, FROM CHART HOUSE. 


have a means of producing currents of electricity 
which would depend upon mechanical power for the 
energy which must be supplied. For certain pur- 
poses the alternating character of the currents so 
roduced would be a matter of no importance. It 
not difficult, however, to devise means by which 
such a machine can automatically change the rela- 
tions of the conductors, in which the currents flow 
outside of the helix, so that they shall flow always 








ona grand scale with a galvanic battery of 
2,000 pairs of plates, down to the successful 
solving of the problem of placing these arc 
lights in series by the modern inventor, Mr. 
Brush. An equally valuable historical sum- 
mary is given of the development of the 
incandescent light, from Starr-King’s plat- 
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inum lamp of 1845 to the present carbon 
filament which is in daily use. In the 
second place, President Morton is successful 
in giving a clear picture of the actual mak- 
ing of a dynamo machine, from the winding 
of the armature to the final placing of the 
magnets in their frame. Every stage in 
Professor Morton’s exposition is illustrated 
with a picture from some old or modern 
motor. 


‘‘The Telegraph of bes ” is very 
appropriately treated by Charles L. Buck- 
ingham, the patent attorney of the Western 
Unicn, who has for many years made an 
exhaustive study of the whole subject and is 
fitted, both by scientific knowledge and 
legal training, to discuss the subject dis- 
passionately. Mr. Buckingham gives very 
little space to an historical review, but 
devotes his energies to explaining the tele- 
graph in actual commercial operation over 
600,000 miles of wire and transmitting 
50,000,000 messages annually, in the United 
States. It is this great system which is so 
entirely different from anything Morse con- 
ceived that interests modern readers. The 
author has made plain how such a tremen- 


WINDING AN ARMATURE. 


dous commercial enterprise is possible. His 
explanation of duplex, diplex and quadru- 
plex methods will surely for the first time 
enable many a reader (who has been per- 
plexed with scientific terminology) to under- 
stand the intricacies of these ingenious 
systems. 

Mr. Buckingham’s explanations of subma- 
rine telegraphing, type printing telegraphs 
and telegraphing from a moving train, are 
equally interesting. The pictures which 
adorn his chapter are among the most impor- 
tant and effective in the book. 

‘The Making and Laying of a Cable” 
very naturally follows Mr. Buckingham’s ar- 
ticle, and the author is Herbert Laws Webb, 
the member of a family prominent in elec- 
trical affairs in Great Britain and a young 
man who has had abundant experience in the 
actual work of cable ships. His chapter 
takes the form of the description of a typi- 
cal voyage and abounds in bright pictures of 
the life on board a cable ship. Though in 
narrative form, the chapter is just as valua- 
ble as though stated in the dry formule of 
the text book. We reproduce two of the 
illustrations from Mr. Webb’s article—the 
paying-out gear and the landing of the shore 
end of the cable. We also give his excellent 
summary of the cable mileage of the world. 

“Tn these days of rapid development in new fields 
of electrical science and their commercial applica- 
tion, it is easy to overlook the magnitude of the 
work accomplished in the laying of deep sea cables. 
According to the latest report of the International 
Bureau of Telegraph Administrations, the subma- 
rine telegraph system of the world consists of 120,- 
070 nautical miles of cable. Government adminis- 
trations own 12,524 miles, while 107,546 are the prop- 
erty of private companies. The total cost of these 
cables is in the neighborhood of $200,000,000. The 
largest owner of submarine cables is the Eastern 
Telegraph Company, whose system covers the 
ground from England to India, and comprises 21,860 
miles of cable. The Eastern Extension, which ex- 

loits the far East, has 12,958 miles more. Early in 

ast year the system of West African cables, which 
started from Cadiz only six years ago, was com- 
pleted to Cape Town, so that the dark continent is 
now completely encircled by submarine telegraph, 
touching at numerous points along the coast. More 
than 17,000 miles of cable have been required to do 
this, and several companies, with more or less 

from the British, French, Spanish and Portuguese 
governments, have participated in carrying out the 


work. 
‘*The North Atlantic is crossed by no less than 11 
cables, all Jaid since 1870, though I think not all are 
working at the present time; five companies are 
engaged in forwarding telegrams between N 
America and Europe, and the total length of the 
cables owned by them, including coast ti 
is over 30,000 nautical miles. 
‘ The cable fon of ie world rpseey! AY Bong 
of an aggregate gross tonnage o! ut 54, ns. 
Ten ships belong to the construction companies, 
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their aggregate gross tonnage being about half that 
of the entire fleet; the other 27 are repairing steam- 
ers belonging to the different government and tele- 
graph companies; they are stationed in ports all 
over the world, keeping a watchful eye on the con- 
dition of its submarine nerves, and doctoring them 
up whenever they need attention.” 

The applications of electricity to warfare 
are attracting the attention of all ae wkd 
governments, and many thousands of dollars 
are appropriated at the present time for ex- 
periments in this direction. Lieut. W. 8S. 
Hughes, U. 8. N., who has had much to do 
with these experiments in the United States 
navy, writes the chapter on ‘* Electricity in 
Naval Warfare,” and gives the most ad- 
vanced experiments and achievements in 
this line. He treats of electric signaling, 
illumination of gun sites, torpedo detectors, 
electric logs, propellers for fish torpedoes, 
electric range finders, steering gear, and, 
perhaps, the most important of all, the 
search-light, of which we reproduce an ex- 
cellent picture. 

In asimilar manner, Lieut. John Millis, 
of the Corps of Engineers, U. 8. A., who 
was recently sent to France to study the 
subject, treats of ‘ Electricity in Land War- 
fare,” discussing the question of the de- 
termination of velocities by electricity, the 
electrical target, the field telegraph and tele- 
phone, submarine mines and the steering of 
torpedoes, electrically, from the shore. 
Lieutenant Millis’ description of the measur- 
ing of velocities by electricity is so good 
that we reproduce it : 

‘“* Suppose a wire to be stretched across in front of 
the muzzle of the gun, and at a short distance from 
it, this wire ~~ part of a complete electric 
circuit, which includes also an electric battery and 
an electro-magnet. When the gun is fired this wire 
will be broken, the circuit interrupted, and the 
armature of the magnet released at the instant that 
the projectile reaches the wire in its flight. Now 
imagine a second wire stretched across the path of 
the shot, at a point one hundred feet in front of the 
first one, with a similar arrangement of electric cir- 
cuit, battery and electro-magnet. The breaking of 
this second wire by the flying projectile will release 
the armature of the second magnet, and if the in- 
terval of time between the release of the two arma- 
tures can he determined,the velocity of the project- 
ile is easily calculated. If the projectile has a 
velocity of 2,000 feet per second, and the wires are 
100 feet apart, the interval of time will be one- 
twentieth of a second, and since it is necessary to 
know the velocity of the shot to within a few feet 
per second, an instrument capable of measuring the 
time-interval to within the five-thousandth part of 
a second is required; and the instrument must also 
record its measurement, since the mind cannot con- 
ceive, and much less note, such a very brief period. 

“ These exacting conditions are completely ful- 
filled by the electric chronograph, which is an in- 
strument embodying the two electro-magnets 
already referred to, together with a recording ap- 
paratus., and certain attachments for making neces- 
sary adjustments, etc. The armature of the first 
magnet is an iron rod about three feet long, which 
is suspended in a vertical position from the core of 
the magnet. The breaking of the first wire releases 
this rod, allowing it to fall, and when the second 
wire is broken the armature of the second electro- 
magnet, which is placed a short distance below the 
first, is also released, operating a sort of knife 
which strikes the side of the falling rod, and makes 
acut orindentation. The distance of this cut from 
the end of the rod shows exactly how far the rod 
dropped while the shot was passing over the dis- 
tance between the first and second wires, and the 








corresponding interval of time is readily computed 
from known laws of falling bodies. Knowing this 
interval and the distance between the two wires, the 
initial velocity of the projectile is easily deter- 
mined.” 

‘Electricity in the Household” is de- 
scribed in all its useful and ingenious appli- 
ances by A. E. Kennelly, Mr. Edison’s chief 
electrician, who constructs the ideal house 
in which magicians at one time might have 
dreamed of living, but which has now be- 
come a possibility for the ordinary man. 


ELECTRICAL REVIEW 


And, finally, there is a chapter on ‘‘ Elec- 
tricity in Relation to the Human Body,” by 
Doctor M. Allen Starr, one of the highest 
authorities on nervous diseases and their 
treatment by electricity and other means. 
Dr. Starr will receive the praise of every 
practical electrician for drawing the line 
sharp and clear between the legitimate uses 


The Trolley. 


It has been duly claimed by some of the 
objectors to the overhead system of electri- 
cal street car propulsion that the trolley 
wire, or conductor, which forms an import- 
ant item in the expense of construction, 
would be the subject of great deterioration, 





Surp-or-War’s Searcu-Licut, 25,000 CANDLE-PowER. 


of electricity in medicine and those uses 
which are merely devised to deceive credu- 
lous people. This chapter is calculated to 
be of benefit to those who are inclined to be 
deceived by the astounding promises of 
physicians who are really quacks, and un- 
worthy of any consideration from scientific 
men. 

The book, as a whole, is an illustration of 





what the great magazines are making pos- 
sible in the line of valuable, accurate and 
scientific knowledge, placed within the 
reach of oveninalg at prices which are 
astounding, when one considers the great 
expenditure for illustrations and text in a 
book to which only the best men have been 
asked to contribute, and in which only the 
best work of skillful artists and engravers is 
represented. Copies of this book will be 
supplied by the ELEcTRICAL REVIEW. 


CaBLE Layrne.—LANDING THE SHORE END. 


owing to the constant bearing against it of 
the trolley wheel and that on each side of the 
switches and turnouts where, on passing, 
the trolley wheel sometimes jumps a little 
and comes, with considerable force, against 
the conductor, and there would be consider- 
able trouble by breaking. Theoretically, 
doubtless, there is reason for such belief, but 
in practice it has failed to be of the magni- 





tude which was supposed it would be. In 
one of the largest electric railway‘systems of 
the country, where the traffic is exceedingly 
heavy and there are many curves, turnouts, 
and crossings, there has been but one in- 
stance since the system was first put in opera- 
tion where a trolley wire has broken. In 
this particular case the break occurred be- 
tween two cross suspension wires, and in a 
place where the wire was subject to no influ- 
ences other than a longitudinal strain, An 
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investigation showed an evident flaw in the 
copper, and a crystalline appearance of the 
ruptured part. This led to a careful examina- 
tion of the conductors at a curve where the 
heaviest traffic passes, and which is the old- 
est piece of construction on the entire system. 
but nothing indicating weakness or unusual 
wear could be seen.—Lynn, Mass., Press. 
———7<>o"— 
Madison Square Garden. 

The electric light plant installed in the 
Garden by the Edison Company last Spring 
is giving perfect satisfaction, doing its work 
of illuminating the great amphitheatre, the 
Garden Theatre, restaurant and the new 
concert hall, without any trouble. Elec- 
trician Gilbert has recently put up an elec- 
trolier in the amphitheatre which carries 478 
sixteen candle-power incandescent lamps. 
Eighteen Ward arc lamps are in use, current 
being supplied from the incandescent circuits. 

The new concert hall is nearly completed 
and will be opened to the public very soon. 
The decoration of the interior is white at 
present, but this may be changed later. The 
ceiling is formed by 25 large panels, in the 
center of each of which will be placed a 100 
candle-power incandescent lamp. The center 
panel will support an electrolier of novel 
design carrying 200 incandescent lamps. 

The walls are decorated with trailing 
garlands in high relief. These will be 
studded with lamps. Two 20 light fixtures 
will be placed on the stage, which will also 
be illuminated by cornice lights from above. 





Motors and Blowers. 
The ‘‘C. & C.” Electric Motor Company 
less than 12 months ago manufactured the 
first of its blower and motor combinations, 


“with which most people versed in electrical 


appliances are now familiar. This apparatus 
was primarily designed for use in dynamo 
and engine rooms of steamers, and in other 
places where it is essential to produce a rapid 
and thorough ventilation. and where the 
space is circumscribed. Owing to the ex- 
treme compactness of the machine, it may be 
placed in the smallest room, and proves a 
most powerful exbaust. The apparatus was 
first used on the U. 8.8. *‘ Baltimore,” and 
Captain Schley, commanding that sbip, de- 
clared in a letter written to the ‘*C. & C.” 
Company that it gave ‘‘perfect satisfaction.” 
The installation on the ‘‘ Baltimore” has 
been followed by others on the ‘‘ Chicago,” 
‘** Charleston” and ‘* Petrel,” and three more 
blower combinations are now under con- 
struction by the ‘‘C. & C.” Company for 
others of our new cruisers. The Italian 
navy, not to be left behind, ordered two of 
these blowers some few months ago, and 
after giving the apparatus a thorough test, 
have recently, through their agents in Milan, 
placed a further order with the “C, & C.” 
Company for nine, including six of the No. 
7 or largest size machines. 


Locomotives for Boilers. 


To THe Eprror oF ELectricaL Review: 

In looking over the last number of the 
ELEcTRIcCAL REviEW I noticed the para- 
graph relating to the use of a locomotive to 
supply steam to the engines of the Edison 
Geveral Electric Company, at Schenectady, 
N. Y., and the opinion of old mechanics 
that it was the first time they had known of 
a locomotive being put to that use. I know 
of one other similar case. 

Two years ago, I think, the boiler at the 
Hitchcock Manufacturing Company’s shops 
exploded and while they were putting in 
new boilers a locomotive was used to supply 
steam to the engines. Thinking it may be of 
interest to some of your readers to know of 
such cases, I am, yours respectfully, 

W. C. Hinman. 

Baltimore, Dec. 18, 1890. 

Magnetism has Nothing to do With 

Hypnotism. 

The experiments of Dr. Charcot, in Paris, 
have been cited to prove the magnet’s mes- 
meric value. This celebrated specialist did 
obtain some striking results with a sensitive 
hypnotic subject under the influence of a 


magnet. Dr. Charcot not long after repeated 
the same experiments with the same subject, 
using, however, a dummy magnet made of 
painted wood, instead of the real one he had 
used before. He obtained the same hypnotic 
results, showing very clearly and positively 
that magnetism had ‘ nothing to do with the 
case,” 








Undulations and Dots and Dashes. 


Between one of the newspapers of New 
York and a Boston newspaper office a long- 
distance telephone wire runs, and this wire 
is used for both telegraphing and telephon- 
ing purposes, 























R. T. White, 12 Pearl Street, Boston, 
is in receipt of a very complimentary letter 
regarding his Daisy rail chair, from Mr. F. 
G. L. Henderson, superintendent of the 
Newton, Mass., Street Railway Company, 
who operate three miles of track laid on 
these chairs. 

The Columbia Incandescent 
Lamp Company, 1912-1914 Olive street, 
St. Louis, have sent us a handsome catalogue 
and price-list of their lamps. They claim 
for their products long life, maintenance of 
candle-power, high efficiency and even 
diffusion of light. The lamps are made to 
fit any socket. Mr. J. H. Rhotehamel is 
the president and manager of this company. 


Alexander, Barney & Chapin, 20 
Cortlandt street, New York, report large 
sales of alexite and fibrone products. The 
company’s show windows have been taste- 
fully arranged during the holidays, a 
feature being a series of mechanical toys 
operated by a miniature electric motor. The 
A. B. C. Company have secured the base- 
ment beneath their store in the Telephone 
Building and will instal an American electric 
elevator to run between the basement and 
the store. 

Stanley & Hall, 32-34 Frankfort street, 
New York, have received a rather unusual 
communication. It is a letter from Yze 
Yuen Ming, an electrician in Shanghai, 
China, relating to the establishment by him 
of an importer’s agency for the sale of Stan- 
ley & Hall’s household electrical goods. The 
next thing we know we shall hear of this 
enterprising firm establishing branch houses 
on tbe Congo, Antarctic Circle or in 
Hoboken. 

W. H. Gordon & Co., 115 Broadway, 
New York, are doing a large business in the 
Star Electrix specialties, for which they are 
the general seiling agents. The demand for 
the sockets has been especially great, and the 
factory bas been running to its utmost capa- 
city to keep up with the orders. These 
goods besides being mechanically well made 
are of a high order electrically, and are giv- 
ing universal satisfaction wherever they are 
used. Gordon & Company report that they 
are fully stocked with the cut-outs and 
switches, and are prepared to fill orders 
promptly. 

The Universal Are Lamp Com- 
pany, 49 West 22d street, New York City, 
have received some very high testimonials 
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regarding their lamps which are meeting 
with a large sale. Mr. Mendels, the general 
manager of the company, went over to 
Philadelphia last week to place several of 
his lamps on exhibition at the offices of the 
Edison General Electric Company and 
booked some orders as a recreation. A 


number of these lamps are burning all the 
time in the company’s New York office. 
They are placed on 90, 100, and 110 volt 
circuits, and require but nine amperes of 
current. 








**T advise all parents to have their boys 
and girls taught shorthand writing and type- 
writing. A stenographer who can type- 
write his notes would be safer from poverty 
than a great Greek scholar.”—CHARLES 
READE, on ‘‘ The Coming Man.” 
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442,610 Station indicator; Louis Casper, Chey- 
enne, Wyoming. 
a Electric arc lamp; John E. Giles, Hazle- 

nD, 

442,623 Electric ty switch and trip; Richard 
C. Hopson, Saginaw, Mich. 

442,649 Electric Sem Chas. H. Talmage, 

City, Mo 
442,654 Portable electric motor and cloth cittins 
e; Elbert D. Weyburn, Chicago, IIl., 

signor to the Weyburn Special Machine Company, 
same place. 

oo Bracket for combined electric and gas 
lighting ; John Gunn, New York, N. Y. 

ngs -4 Regulation of electric motors; Edwin W. 

Rice, Jr., Lynn, Mass. 

442,685 age light holder; 
Minneapolis, M 

442,705 ~ hea meter; Alexander W. Weston, 
St. Louis, Mo., assignor to the Emerson Electric 
Manufacturing Co., same place. 

442,734 System of eg aed and telephonic 
exchange; John R. Smith, Neosho, Mo., and Wal- 
lace Childs, Fort Smith, Ark, 


Joseph B. Moore, 


442,744 Storage battery electric car. 442,745 
Platform suppare for tram cats; John Stephenson, 
New York Y. 


442,746 Pendent cleat; Arthur R. Bush, Boston, 
Mass., assignor to Paine & Francis, same p! 3 


442,799 Train telephone; Robert S. Carr, Hamil- 
ton, O., assignor of two-thirds to W. B. rr and 
Geo. P. Stephenson, both of same place. 


442,800 Reversing key; Edward A. Colby, New- 
ark, N. J. 

442,808 Telegraphy; Adolph G. Hummel, New 
York, and Frank r Graham, Brooklyn, N. Y. 


442,816 Safety device for overhead conductors; 
Robt. A. Morgan, Jr., Boston, Mass. 

442,843 Electrical measuring instrument; Edw. 
Weston, Newark, N. J. 

442,856 Means for egy | inductive disturb- 
ances in telephone circuits; John J. Carty, New 
York, N. Y. 

442,868 Unde sone conduit for electric coti- 
ductors; Josiah u Bois, Camden, i 

442,870 D: namo "Sau machine of motot; 
Nathan H. gerton, Philadelphia, Pa. 

442,879 Metallic thermometer. 442,880 ayetem 
for indicating thermometric records. 

Means for the transmission of BF, indi. 
cations. 442,862 Multiple circuit closer. 2,883 
Combined oe indicating and telephone sys- 
er Hen Haight, New York, N. Y. 
Gis tthipercagcapeeaien. 442,938 Elec- 
te cas and hot water generator; Ernest Abs- 
m, Chicago, Ill., assignor, by direct and mesne 
ments, ta of five-eight! to Geo. M. Clark, Henry 

4 ubbard and William H. Hubbard, all of same 

ace. 

P'442, 954 Method of Meo metals electrically; 
Chas. L. Coffin, Detroit, Mic 

442,969 Portable electric —_ Desmond G. Fitz 
Geraid and Arthur H. Hough, London, England, 
assignors to the Mining and eneral Electric p 
Co.. Limited, same place 

o~ Electric A aw ah John O’Brien, New York, 


443,004 Trolley line switch. 443,005 Trolley line 
insulator; William M. Ramsey, Allegheny, Pa. 

413,019 Magnetic shield for electric motors; Chas. 
J. Van Depoele, Chicago, Ill. 

443,042 448,043 443,044 Magnetic ore separator; 
Geo. 8. Finney, Chicago, Ill.. pone ge Rotary 
Magnetic Ore Se r Co., 

443,048 Meth of protecting Awuildings from 
lightning; Nathaniel D. C. Hodges, Plainfield, N. J. 

443,068 Electric cut-out; David J. Cartwri ight, 
Boston, and John 8. Potter, Newton, Mass., said 
a ge assignor to said Potter. 

i Electric a device for moving 
a. Otis J. huyler J. Munn, St. 

, Mo. ad 
Kling, same place. 

443,081 Trolley switch for electric railways; 
John Jones, New York, N. Y., assignor of two- 
thirds to C. P. Stevens, Denver, Col. 


Depp and 
aasigners of one-fourth to Peter M. 








+t OTIS © 


ELECTRIC ELEVATOR, 





Stores, Office Buildings »° Residences. 


OTIS BROTHERS & C0., 


38 PARK ROW, NEW YORK. 








ELECTRIX SWITCH. 


ELECTRIX SPECIALTIES. 


Endorsed the World over by Users. 


Simple. Reliable. [ndestructible. 


DEALERS REPORT QUICK SALES. 
CORRESPONDENCE INVITED. 


THE STAR ELECTRIX C0., 


1820 Wallace St. Philadelphia, Pa, 
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RAILWAY 


EER WIRES, 


Experience has demonstrated the necessity for 
the Best /nsulation on Feeder-Wires. 


THE DEST ISNOT TOO GU0D 


———T 3 H——_ 


SIMPLEX 


—— 1S. CE 


ABES TE 


i ] 
WITNESS THE FOLLOWING: 


West Enp Street Ramway Co., 
Boston, Mass., March 13, 1890. 
SimpLex Exzctrican Co., Boston, Mass.: 

Gentlemen: In regard to your inquiry concerning my opinion 
of the Simplex Wires, I well say ee eis the last y Je we 
have used a great many miles of the larger sizes, principally the 
0000, and it has given excellent satisfaction. There has been no 
case, to my knowledge, of trouble arising from these wires. 

The general appearance and workmanship of the wire are 
first-class, and I consider it equal to any wire, and superior to most 
wires, for overhead work. Yours truly, 


F. 8. PEARSON, 
Chief Engineer Steam and Elect. Dept. 











No. 0000, B. & 8S. G. 
a 


Send for Estimates to 


SIMPLEX ELECTRICAL C0, 


620 ATLANTIG AVE., 


Boston, Mass. 


A.C. POND, Prest., A. F. MASON, Gen. Maner. 





SUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Sec. & Execrniciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


cy ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office be Factory, G7 STEWART STREET., PROVIDENCE, R. I. 


New York Office, 10 Cortiandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Sxo’y-Txxas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD 


Manufacturers of 








RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


IS FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


St Gabriel I:cocks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED ZO ALL SYSTEMS. 


729 BROADWAY, NEW YORK. 


WAVERLY PLACE 








THE CREATEST 


POROUS CUP BATTERY 


IN THE WORLD. 


eNO 2, 





The Only Watches for Electricians. 











age ag SEND FOR CIRCULARS. 
Paillard N etic Watch 
ez eeumnsnevvene |OH6 LELANGHE BATTERY 








xiv ELECTRICAL REVIEW December 27, 1890 


at MOULDINGS & 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOobD. 


Office and Storehouse: Factories: 


wwuwemee Independent Bung Go, nc 2 wm 


NEW YORK. Large Stock Al vay7s on Hand, and NEW YORK. 


THE ELEKTRON MEG. GO. 


T9 and 81 WASHINGTON STREET, BROOKLYN, N. Y., 
MANUFACTURERS OF 


Perret Electric Motors Dynamos 











LAMINATED FIELD MAGNETS, HIGH EFFICIENCY, 
LOW SPEED, FULL POWER. 
Motors of any size for any purpose. Factories equipped throughout with Electric Power. 





Isolated Plants for Incandescent Electric Lighting. 








= SHELLING AGENTS 
CHICAGO, ILL., C. M. Barclay, 205 Canal St. BALTIMORE, MD., W. W. Donaldson, 215 N. Calvert St. 
WASHINGTON, D. C., J. U. Burkett & Co., 1409 N. Y. Ave. ST. PAUL, MINN., F. J. Renz, 327 Minnesota St. 

NEW ORLEANS, LA., George Baquic, 140 Gravier St. PHILADELPHIA, PA., Cleverly Electrical Works, 1018 Chestnut St. 


“HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIFE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K (kK .” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 


o= ELECTRICAL SUPPLIES. = 



























































ZON/> Hho You Want} Phen dh gene Goods AGENTS 
‘ oo rices FOR THE 

. | ™” | Good SHIPMENTS  ° CONNECTICUT 

Wires, Tape and Cord, IF YOU DO, WRITE US FOR QUOTATIONS. MOTORS. 





cnie win. SOUTHERN ELECTRICAL SUPPLY COMPANY, Sm 


823 LOCUST STREET, ST. LOUIS, MO. 


The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * xX 
* %# The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 








UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y Office, 40 Wall Street, al YORK. 
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Write for full particulars onl 


and list of parties using. 











OVER 3,000 HORSE-POWER ALREADY IN SUCCESSFUL OPERATION. 


HE EVANS SYSTEM oF DRIVING DYNAMOS. 


(STATION OF THE NORTH ATTLEBORO STEAM & ELECTRIC COMPANY.) 


‘O68 1 


*youey] souls AjjueypsuOS Zulu 












pl 4 : _— 
—” oA '” 
LLL Y? 








-uni usveq SBY UO!eYS STULL 











Send for Gatalogue D to The Evans Friction Gone Go., 85 Water St., Boston, Mass. 









































LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
$6 .l26/26 te, lee |Za]8a [3a we, bog 
SslSsSScsieces. |e leeley| ¥s SslSsslessimoEl’ . JEP cleslea| x. 
Behe shese seals peles|ee) 28 geisehg sg sleoecpges 25 
esse Sasa a peree eh eigieey i 
a x 32 o 
fel x | y | zB?“ [ea4iegiae] FA AX |Y |Z ieenisgiae FS 
| rr E 
P a eed 33 vaggee|eesees 21.0 ‘ 2 1,960 
2g a ee ee 6.5 | 1% 530 LLLP LIL He 6 ee eee 21. % 
ea Eg ee eee FS 530 G EL" aro | aig S| a'300 
ones Bad oa 35°] 8:0 | 2” =| bo 404 H | [.......Jearcoeleseere 29.7) 6 | | 1,750 
a be perv ees eee 12.0 | 2) & 70 <i H J ..-+-. oe heren eae 9-0/6 || 1.70 
; he 20 |......|.....-] 12.5 | 206] Ba 80 . Weed sages Se wool : 
senha ra eee 13.0 BS ex | 780 27th STRE gp lp ate Sed acto 88.0) 8 | & | 2200 
KS Pe Oe per 15.013 || 990 _ ee | oe re we 38.6 | 8 2,200 
= ta ee eo Pee 1.6/3 | 8 990 Bs gt E Fotesccloasecs 83 -]....- 38.0 | 8 E 2,290 
2x 18 | iy te 5.0/3 |] 990 aw 7d gg see Bal mene 46.5 |10 2:70 
ak BORE eee ae 50 116.013 |S] 990] © BE levscoed GD |. ccosheccves 47.110 | 3 | 2770 
G ie eS 21.0 | 4%] S| 1,860 4 hg Snell atene rca 62.5 [12 | | 3,200 





















































fr. fassner’s [ry Battery 


— FoR — 


OPEN CIRCUIT WORK. 





THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 


artyaASSNer;:: 
prG ERS 








| PMP ATENT:? 18. Rectangular (Double Cell), 7}in. 32in.x 3} in 
Dr Ry + anene led) 7° ia 
. Cylindr name " n. \ 

YBaTTE $s. Ses Be 

10. “ce 54“ 3 a 
ONoveppen ssh 18° 7 19. Oval, 64“ 3% in. x 1f In. 
02. Rectangular, o* 2? ie 

A. SCHOVERLINC, 

Sole Agent and Manufacturer, 

111 Chambers Street, NEW YORK. 





THE 


Americal Bell Telephone Company 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


Electric Bells and all About Them. 


BY Ss. R. BOTTON EE. 








A Practical Book for Practical Men. 


WITH MORE THAN 100 ILLUSTRATIONS. 








SECOND EDITION. REVISED. 


PRIGE, - 50 GTS. 


SENT POSTAGE PREPAID T0 ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review. 


13 PARK ROW, 


P. 0. Box 3329, NEW YORK. 
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Do Your Lamps Burn Out/ CENTRAL STATION 
too Soon? SUPPLIES. 


west attie-atedl Sockets and Switches, 


Cut-outs and Fuses 
ia 99 , 
A, B. C, Voltmeters 
INCANDESCENT 


LAMWIF. 


Ammeters, 
Tin and Glass Shades, 
Any Voltage and any Gandle-Power.)| © Arc Lamps for 
MADE TO FIT ANY SOCKET, | Incandescent Circuits. 


KLEXANDER, BARNEY & CHAPIN. 


‘Telephone Building, 


20 Cortlandt Street, - - NEW YORK. 


HYDRAULIC PRESSES, "2 xznucz vatuzr Bains Milian Sec on 
RAVEIY TNEo BAKER @& CO., 
PUMPS, VALVES, GAUGES AND FITTINGS, e Importers, Melters and Refiners of 
PUNCHES, SHEARS, BUFFING MACHINERY, 40. WORKS, PERTH AMBOY, Zz 
WATSON & STILLMAN, Office, Foot cr en Btrest, mer me, Ri. a 
210 East 43p STREET, New Yo RE CITY. ound Cos duits, Tele 
poem SO in th gunie Lon ye ay — veh Ceereoue | | 408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
ti 4a sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


JUST ISSUED FROM THE PRESS! Grimshaw Patented White Core 


WHIPPLE’S WIRES and GABLES. 


Electric, (fas and Street Railway 


NEW YORK INSULATED Wil WIRE Co., 
FINANGIAL REFERENGE 


DIREC Tory EUs Tewrsnen Corpse Compan, 


v. B. Dowse, Treasurer. Peat ys: N.Y. 
NORTH EAST, PA., 


















































For 1630. ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 
rush fopper, fommutator Bars, Gopper Wire, Gear Pinions 
CONTENTS: B 6 DD 9 NH] . 9 DD 9 ( 9 
. List of all Central: —_— Light or ttied Stations, — og al Stock, one Bearings, Trolley Wheels. 
Spleen a pera Set amie as Lagees SS, hemes, Plvets, Dey Chreats, Hind | WESTERN SALES OFFICE: EASTERN SALES OFFICE: 


[iat ofall Gas Companies: with Capital Stock, OMfcers, Price of Gas end Financial | 225 DEARBORN STREET, CHICAGO. © 35 BROADWAY, NEW YORK. 
3tanding, including all Gas Companies operating Electric Light Plants. 
List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 


G Kind I, M P if El bl - 
ane and Sener Standing. ea Oe Roe, aang Peres, Saas, ee | | J3 EPARTMENT OF En GRAVING, 


List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. } 
Financial Standing of all Manufacturers, Dealers and Agents in the General Elec- | — aN 
trical World. 8 ‘ BEB AW, 


Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 


Burned, etc. = 
Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- ARK Ow 
panies, etc. 13 EW O RR K. 


HANDSOMELY PRINTED AND BOUND. 
ee, Gens oy paid on receipt of $5; with Monthly Corrections, $6 ; with Confidential ELECTR ICAL E, NGRAVING, A S PECIALTY. 
e Sheet, $10. 
oR ESTIMATES 


THE FRED H. WHIPPLE CO., Seno FOr srayoGuE® ELECTRICAL FypaviNG, 


- 





















NEW youn bp ge ina DETROIT, MICH. Or EVERY DESCRIPTION. 
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EARADAY GCaARBON Co., 


FLEGTRIG 





LIGHT GARBONS, 





PITTSBURGH. PA. 





ELECTRICAL MEASUREMENT Ww, R. OSTRANDER ACO. 
‘Instruments and Batteries of 195 eg AG ST., NEW YORE, 





the Very Highest Grade. Manuf of 
Precision and Constancy, Quality and Finish SPEAKING TUBES, WHISTLES, 
the Best in the World. Electric and Mechanical Bells. 


Catalogue of Standard Test Instru- 








ments furnished upon application. FACTORY 
THE E. S. GREELEY & CO., : 
6 ano 7 Dey St., New Yoru. De Ealb Ave., 
~~ BROOKLYN. 
Something New! The most use 
One, two, three, and D patented improve- "aine&k” 





ment in drill presses 
for years is applied 


four spindle drills for 
light work. 





L Over 1,000 in use. | 
Buy the latest and 


L best. Special ma- 








ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 


| Telegraph and Telephone Supplies, 
No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. C. 





Spindles driven 
with single, endless 
belts. Large mt | 
pens Gene 
variable speeds pro- 
vided. 


chinery to order 


Catalogue of fine 
ls free. 








Dwight SSlate Machine a 


HARTFORD, CONN. 





$= Ten = 


PARKER-RUSSELL MINING 4 MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. Booms 307 and 308. 
ST. LOUIS. 


o.-) 


UNIFORM IN. QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. - 


WORCESTER, MASS. 


IRON *& STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric on h Service, our patent wire, expressly manufac- 
sured for electric purposes, has filled every req ion as regards strength, evenness of quality, and 


conductive capacity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


Sent free on application. 
New York Warehouse. Chicago Warehouse, 
107 & 109 LAKE 8T. 


(6 CLIFF STREET. 











tice.”’ 








4m 
< | ue 
GH zs 
BRB z 
2 2 = es “Prices are low yet quality tells.” 
i in 
bad o > : 
su] es A Corliss Engine 
-'Ss 
- = well designed and thoroughly built, 





is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their. engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY CoO., 
CINCINNATI, O. 








JAMES LEFFEL & Co. 


SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y. 








co 





Manufacturers 








18 Fulton Street, Brooklyn, N. Y. 





H. EK. & C. BAXTER 








‘Writing for Catalogues, Information or Prices, YOU 


WILL CONFER A FAVOR on both the ADVERTISER 


HEN and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HLECTRICAL REVIEW. 
SUPPLIES FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CO., 
ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


the Burton Electric Heater Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 

“They are giving us and the public entire satisfaction.’"—Ricnwonp, Va., U. P. Ry. Co. 

“The heat leasant, sufficient and economical.'"—Mar.sorover, Mass., Street Ry. Co. 

“*We are much pleased with them. and know of no reason why weshall not continue to use them and 
recommend them to others."—Sr. Louis anp East St. Louis ELecrric Ry. Co. 
Equitable Electric Ry. Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
iggins Brothers & Co., 202 Main Street, Buffalo, N. Y. 
lectric Merchandise Co., 11 Adams Street, Chicago, Ill. 














meewces: | § 


St. Louis Car Co., St. Louis, Mo. 
For Further Information, Address, 
THE BURTON ELECTRIC COMPANY, RICHMOND VA 


EW YORK 





7 = . 9 > 


7 ~ 






ELT IN 

~ ) ) 
PACKING. C 
HOSE,— 


MATTING, Co 


STAAR-TRERDSS 
IS-PARK-ROW,-NEW-YORK: 


AsvoR HOUSE.) 


J.D-CHEEVER pery.tre 


OPPOSITE 


, 


J.H.CHEEVER. treas 


AS 





ORRESPONDENCE regarding Underground and Overhead Cables, Insulated 
Wires, Electric Lights, Telegraph Instruments, House Coods and other 


electrical appurtenances, solicited. Our N 
to the Trade on application. 


ew Illustrated Catalogue will be furnished 


CHICAGO NEW YORK, LONDON, 


PARIS. 


ANTWERP, BERLIN, 





STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO. 





xviii 


ELECTRICAL REVIEW 





December 27, 1890 








ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVER A 
having a pressure f 
which the carbon rod is roe Pence thereby rendering any additional resistance unn 


ARC LAMPS, These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
25 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


ecessary. 
Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


that it is the best article in the market. 


THE UNIVERSAL THEATRICAL ARC LAMP. This lamp is manufactured for stage uses, taking the place of the calcium liybts, and can be used 


wherever constant direct circuits exist ; it can be easily h 


method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application. 
FOR PRICES AND FURTHER INFORMATION, APPLY TO 


¢¢ THE UNIVERSAL ARG LAMP GO., be 


Executive Office: 16 AND 18 BROAD STREET. 
NEW YORK. 


J. H. McCLEMENT, President. 





Salesrooms: 49 WEST 22d STREET. 





handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 


E. S. MENDELS, General Manager. 


OR TO 
THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louls, Mo. SOUTHERN ELECTRICAL MFC. & 
SUPPLY CO., Limited, New Orleans, La- WALKER & KEPLER, Philadelphia, Pa. PETTINGELL-ANDREWS co., Boston, Mass. 





HE Wensraow ti Donsouara Dyaawo ano Moron Go, of Bavrimone, Mp. 











High Efficiency, 


SOLE 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


Dynamos for Ineundeseent Lighting, 


SPECIAL FEATURES: 


3 Slow Speed. 


For full AGHGY. and circulars address, 


~~ CHADBOURNE, HAZELTON & CO., 


oe AGENTS FOR U. §., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 





SCHUYLER APPARATUS 


iF YOU WANT THE BEST 


Arc Lighting System, 





Office and Factory: 
MIDDLETOWN, 


CONN. 





INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
Aluminum Electroplating Solutions and Anodes. 
PATENTS APPIIND FOR.) 

OOMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. . 
County and State Rights Sold. No Royalty. 


Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 
And 86 New Street, Birmingham, England. 


ORATORY AND SHOW ROOMS, 53 MAIDEN 


YOU make a mistake if you don’t buy ELECTRICAL 
SUPPLIES from F. and F., Cleveland, Ohio. 
SEND FOR 
THE LATEST 
**LIST of BARGAINS 
FOR BELL HANGERS” 

AND “ ROCK BOTTOM” ON 

MEDICAL BATTERIES. 

WE UNDERSELL ALL. 

ADDRESS, 

Fletcher & Fletcher Electric Co., Cleveland, Ohio. 
Mention this paper if you want bottom prices. 





NEW YORK. 


INVENTORS 


Coming to Washington to further any elee- 
trical patents, will profit by calling on C. W. 
Messner, of 609 12th St., N. W. All the 
appliances necessary for tests, experiments, 
ete. Also, Electrical Contractor and Con- 
structor. Special attention to isolated plants. 
Agent for the ‘‘C. & C.” electric motor— 
sizes, 4g to 50 horse-power. The only elec- 
tric motor on the market to-day. 





™E CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 





SnOUSTIIES. 


A Journal of Engineering, Electricity 4 Chemistry 


—— FOR THE -—— 


MECHANICAL AND MANUFACTURING TRADES. 





PUBLISHED EVERY FRIDAY. 





ANNUAL SUBSCRIPTIONS. 
GREAT BRITAIN, Post Free............... 


THE UNITED STATES, CANADA and COUNTRIES 


INCLUDED IN THE POSTAL UNION, Post Free................ 
INDIA, CEYLON,STRAITS SETTLEMENTS, CHINA,JAPAN,&c. ,Post Free 


Thick Thin 

Paper. Paper. 

S debs dace Sed $5) ¥e- $600 $6 00 
900 8900 

1075 900 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


GEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 





American Subscriptions to ‘Industries’? are received by the Publisher of the 


ELECTRICAL REVIE 


. 13 Park Row, New York, 
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CENTRAL ELECTRIC Co. 


CENERAL DEALERS IN 


ELECTRICAL SUPPLIES, 


Including ELECTRICAL, RAILROAD, TELEGRAPH, TELEPHONE #° ELECTRIC LIGHT GOODS. 
116 and 118 FRANKLIN STREET, CHICAGO. 


We are the CENERAL WESTERN ACENTS for 

















\ LRADE MARS 
These Wires are so well e. 
Send your orders to u 


i r well known to the Trade that CONVINCING arguments are not necessary. Everybody knows what they ar 
o us when you want the greatest moisture and acid-proof, or the King of Weather-proof Wires. 


ENTRAL ELECTRIC CoO., 
116 « 11838 FRANELIN ST., - . - GHICAGO. 
CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


UNITED ELECTRIC TRACTION COMPANY, | 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 








AGEN CIDS: 


926 Drexel Building, Philadelphia. (11 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 
WORKS, JERSEY CITY, N. J. 





GOOD GOODS. PROMPT SHIPMENTS. LOW PRICES. 


GATE CYITryYy ELECTRIC COMPANY, 
Special Agents, 
GLOBES AND SHADES, 


Telegraph, Telephone, Electric Light flass.and Porcelain |nsulators 











GENERAL ELECTRICAL SUPPLIES. Incandescent Lamps. 


AND GANDEE WIRES, GABLES, TAPE AND TUBING. 


522 DELAWARE STREET, - ° “ KANSAS CITY, MO. 
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large and sma 
four large cup 





IRON CASTINGS FOR ELECTRICAL PURPOSES. 


We cast Dynamo Magnets of a special mixture of iron that gives much better electrical 


results than ordinary castings. Also, small castings for Electrical Work, and castings. 
li, for all purposes, of finest quality. OUR PRICES ARE LOW. We run 


olas constantly, melting about 35 tons daily. Correspondence solicited. 














SESSIONS FOUNDRY CoO., Bristol, Conn. 





THE BRODIE TREE INSULATOR 


CAN BE SET 


MAKING ALWAYS 


tw Insulation for Wires, 


Manufactured and Sold sd 





"$4 OLIVER ST., BOSTON, MASS. 
New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


are the combined result of long ex- 
perience with automatic cut-off regulation, and Soot 
careful revision of all details. They are designed and 
_ constructed for heavy and continuous dut; Aas! medium 
or high rotative speeds. Highest attainable Economy 

;, in a Consumption and Superior regulation guar- 
ed Automatic Cat-off Engines 12 to 200 
ynamo Machines a Specialty. Illustrated 
a various data as to practical Steam 
inom wy be and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio, 









SALES AGHINTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 
W. N. ROBINSON, 154 Washington St., Chicago, Il. Robinson & Cary Company, &. Paul, Misr, 


AT ANY ANGLE DESIRED, 





© Porcelain Electrical §upplics and Specialties, 


EMPIRE CHINA WORKS, 
1444156 Greme St, GREENPOINT, BROOKLYN, BDO. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE eign 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” POSES. 


CROCKER- "WHEELER 


PERFECTED 
MOTORS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to be 


THE MOST PERFECT MOTOR MADE. 
Estimates ang, fang SO = vee a for Electric 


CORRESPONDENCE INVITED. 
480-482 WEST 14TH a a YORE. * 


8, B. bie 











+ 
™ 


| 


== 





Vice- 't. 





INCANDESCENT LAMPS 





To Fit any Socket. 





Excelling all others in 
Life, Maintenance of 
Candle-Power and 
Efficiency. 


THE BEST I$ 


General Electrical Sup- 
plies of Superior Design 
and Finish. 

















Even Diffusion of Light 
by Twisted Filament. 





From 8 Candle-Power to 
‘150 Candle-Power and 
any Voltage. 


THE CHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 











SAW YER-MAN EHLECTRIC Co. 


620 Atlantic Avenue, 
BOSTON, MASS. 


510-534 WEST 23d STREET, 
wEvVY WORE. 


217 La Salle Street, 
CHICACO, ILL. 
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EDISON GENERAL ELECTRIC COMPANY 


EDISON BUILDING, BROAD ST., NEW YORK. | 














+1 ELEGTRIG be 


PERCUSSION * DRILLS. 











(THE MARVIN SYSTEM OF PERCUSSION TOOLS.) 





This Drill Contains no Commutator, nor Moving Contacts. “ “+ All Circuits are protected in closed Metallic Cases. 


Not Affected by Moisture, 


‘ejnulw sed deep seyoul 
Z ‘joy youl Z ‘eyueIH pueH ul Buyyiig jofpeeds 


than Steam or Air Drills. 
Dampness and Dripping Water. 





‘spunod OOP NOgGe ‘poduL YY [114GYO WYyZIOM 





More Economical, Simpler and More Easily Handled 
"UusW AsseNH AO Susu Areulpic Aq peyesedo equeg 





Safe and Reliable; 


Please address all communications for Circulars and Prices to Nearest District 
Office, as indicated below: 


MAIN DISTRICT OFFICES: 


CANADIAN DISTRICT, BANK OF COMMERCE BUILDING, TORONTO, CAN. PACIFIC COAST DISTRICT, EDISON BUILDING, 112 BUSH ST., SAN FRANCISCO, CAL. 
CENTRAL DISTRICT, RIALTO BUILDING, CHICAGO, ILL. PACIFIC NORTHWEST DISTRICT, FLEISCHNER BUILDING, PORTLAND, ORE. 
EASTERN DISTRICT, EDISON BUILDING, BROAD STREET, NEW YORK, ROCKY MOUNTAIN DISTRICT, MASONIC BUILDING, DENVER, COL. 


NEW ENGLAND DISTRICT, 38 PEARL STREET, BOSTON, MASS. SOUTHERN DISTRICT, COTTON EXCHANGE BUILDING, NEW ORLEANS, LA. 
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FORT WAYNE ELECTRIC COMPANY, 


= EFORT Ww aYyvynkz, IND. >= 


MANUFACTURERS OF THE 


Slattery Iniuetion Syste 


Hl Lng 


Distanee Incandescent Lighting 


AND THF 


x90KK Wood Autumatically Regulating «KKK 
ARC DYNAMO AND LAMPS. 





Main Office, 


FORT WAYNE, IND. 


= ° 
a 





+. as 


NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, - - 
SAN FRANCISCO, 
DETROIT, MICH., 





FORT WAYNE, - 
BROOKLYN, - 


WOOD DYNAMO. 








BRANCH OFFICES: 


TORONTO, CANADA, 188 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street. 

35 New Montgomery Street. 
57 Gratiot Avenue. 


INDIANA. 
NEW YORK. 











> 








ELECTRICAL ACCUMULATORS. 


Useful and Economical for all Purposes to which Electricity 


is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. 
Central Station and Isolated Lighting, 
Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


Portable Electric Fans for Office, Family % | 
and Sick Room. 








Only Clean and Convenient Battery for Surgeons, | |The “Standard” Instruments for Electric Testing. 


Dentists and Professional Men generally. 





Manufactured Exclusively under the Patents of 


FAURE, SWAN, SELLON, GRISCOM and others 


COMPLETE ELECTRIC LIGHT » POWER PLANTS. 








THE ACCUMULATOR COMPANY, 


44 BROADWAY, NEW YORK. 


PHILADELPHIA AGENCY : 
ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 


CHICAGO AGENCY: 239 La Salle St. 
BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, !11! Arch St. 
PROVIDENCE AGENCY: SWARTS & GANNETT, Swarts Building. 


SAN FRANCISCO AGENCY: 220 Sutter St. 








VOLTMETERS AND AMMETERS FOR 


DENTRUL STATION, LABORATORY # BATTERY WORK. 


WE GUARANTEE OUR INSTRUMENTS CORRECT, AS EACH INSTRUMENT IS 





| CAREFULLY CALIBRATED BEFORE LEAVING THE LABORATORY, AND WE FURTHER 
| GUARANTEE TO KEEP THEM IN CALIBRATION IF SENT TO US FOR THAT PURPOSE. 


TO SUM IT UP. 


OUR “STANDARD” VOLTMETERS AND AMMETERS FILL THE LONG FELT 
WANT FUR A LINE OF INSTRUMENTS COMBINING ACCURACY, BEAUTY AND, MORE 
ESPECIALLY, REASONABLENESS IN PRICE. 








WE SOLICIT YOUR CORRESPONDENCE. 


A SPECIAL LINE OF YOLTMETERS FOR RAILWAY WORK AT LOW FIGURES. 
PRICES QUOTED ON APPLICATION. 


STANDARD ELECTRIC SUPPLY CO,, 


180 SUMMER STREET, BOSTON, MASS., SOLE AGENTS. 
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DETROIT ELECTRICAL WORKS: 


‘The Rae Electric Railwvay System. 
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The Only System Employing a Single Motor of Large Horse-Power, with Noiseless Gearing connecting both Axles. 
eerewete ergy 1427 to 1457 WOODWARD AVENUE, DETROIT. 





SSP ow E Re 


LONG DISTANCE TRANSMISSION 


Water-Powers made Profitable. 3 Steam Plants Superseded. 




















240 horse-power furnished at a point seven miles from Generator 
over a circuit of No. 0, B. & S. Wire, loss 15 per cent. 
Send us data and we will furnish full estimates of 


Electrical Apparatus. 
WESTINGHOUSE ELECTRIC @ MANUFACTURING 6O., 


Pittsburgh, Pa., U.S. A. 
BOSTON, NEW YORK, CHICAGO, ST. LOUIS, SAN FRANCISCO, CHARLOTTE, N.C. 
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“BETTY 
DAILY LIFE 


AK POPULAR AGGOUNT 














OF THE 








APPLICATIONS or ELECTRICITY. 


TO EVERY DAY USES. 











TASTEFULLY BOUND 


—_—~_— AND 


HANDSOMELY ILLUSTRATED. 





mK 











A HANDSOME HOLIDAY CIFT 
BOOK for the Electrical Fraternity to pre- 
sent to their friends orto buy for themselves. 














PRIGE, $3.00. 











Address, 


ELECTRICAL REVIEW PUBLISHING 0, 


13 Park Row. New York. 





Empire ity Fectri 60. 


15 and 17 DEY STREET, 


— = NEW YORK. = 











ELECTRIC 
LIGHT 
SUPPLIES. 








CIRCULAR ARC SWITCH. 
FIELD ENGINEERING COMPANY, 


CONSULTING AND CONTRACTING ENGINEERS. 


COMPLETE EQUIPMENT OF ELECTRIC STREET RAILWAYS, 
DESIGNING AND CONSTRUCTION OF STATIONS, STEAM AND POWER PLANTS. 


CORRESPONDENCE SOLICITED. 
15 Cortiandt St., Newy York. 




















THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers ia 


Telegraph, Telephone 
Electric Light Supplies 


Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Oross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered «‘lezible Conducting Gand 
of various sizes for Incandescent Lighting,- 
Spikes, Pole ence screws, Drive Screws, 

n Buckles. Ete. 








Exit. L.’sS 


DOUBLE-POLE CONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILB WORKING ON THE 
Converter or on the Secondary Cireuit. 


W. S. NILL, 


188 OLIVER ST., BOSTON, MASS. 
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CENTRAL ELECTRIC CO. 


Gemeral Dealers im 


ELEGTRIGAL SUPPLIES. 
Q N 4 >» 
an 





* * 





~ eo 


TRADE MARK, 
AND 


IMPROVED + CANDEE + WIRES. 


are so well known to the Trade that CONVINCING arguments are not 











These Wires 
Everybody knows what ~— are. Send oa orders to us when you want the greatest 
eather-proof Wi 


ve 
acid-proof, or the King of 
116 & 118 Franklin St., | 


CENTRAL ELECTRIC CO., '° “cuicaco. 


CONNECTED BY PRIVATE WIRE WITH POSTAL TELEGRAPH CABLE CO, 


necessary. 
moisture and 


; | 





ELECTRICAL ACCUMULATORS. 


Useful and Economical for all Purposes to which Electricity | 
is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. 
Central Station and Isolated Lighting, 
Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


Portable Electric Fans for Office, Family 
and Sick Room. 


Only Clean and Convenient Battery for Surgeons, 
Dentists and Professional Men generally. 








Manufactured Exclusively under the Patents of 


FAURE, SWAN, SELLON, GRISCOM and others. 


COMPLETE ELECTRIC LIGHT » POWER PLANTS. | 


THE ACCUMULATOR COMPANY, 


44 BROADWAY, NEW YORK. 
PHILADELPHIA AGENCY : 

ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 
CHICAGO AGENCY: 239 La Salle St. © SAN FRANCISCO AGENCY: 220 Sutter St. 
BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, 111 Arch St. 
PROVIDENCE AGENCY: SWARTS & GANNETT, Swarts Building. 














Tt} 4. THEBR 


ALEXANDER, BARNEY & CHAPIN, 


TELEPHONE BUILDING, 


20 Cortlandt Street, NEW YORK, 
Pee | 


























ELECTRICAL » SUPPLIES. 





“A. B. C.” Arc Lamps 


—FOR— 
| 


Incandescent Circuits, 


Incandescent Lamps. 
ODIE TREE INSULATOR 
x CAN BE SET 


AT ANY ANGLE DESIRED, 
MAKING ALWAYS 


Perfect [nsulation for Wires, 


a s % | Manufactured and Sold by 
Somer. E. Swift Manufacturing fo., 
SS = 34 OLIVER ST., BOSTON, MASS. 


Eurex Tempero Gorper Company. 


NORTH EAST, PA., 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 
Brush fopper, Gommutator Bars, Gopper Wire, fear Pinions, 
Bearings, Trolley Wheels. 


WESTERN SALES OFFICE: EASTERN SALES OFFICE: 


225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK. 














THE TUBES OF THE 
INTERIOR CONDUIT AND INSULATION COMPANY 








ARE ESPECIALLY 








APPLICABLE TO = 


HILHOTRIC RAILWAY REQUIREMENTS. 
A Simple Solution of the Wiring Problem for Public Buildings, Residences, Factories, Station Work, Cars, Underground Feeders, and all places where insulation is required. 


INTHRIOFr. 


CONDUITS. 


Endorsed by the Leading Electricians, Electric Light Companies, Wiring Contractors, Architects, Builders and Boards of Fire Underwriters. 


UNDERGROUND CONDUITS 
Are equally successful, and afford Cheapness, High Insulation and Durability. 


For Catalogue, Price List and General Information, address 


INTERIOR CONDUIT AND INSULATION COMPANY, 


16 and 18 BROAD STREET, NEW YORE CITY. 


EDWARD H, JOHNSON, Prest. 
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This new sensitive drill embodies 
principles not found in other tools of 
its class, is simpler in construction 
and more effective in operation than 
any sensitive drill in the market. 

The speed of the drill spindle can 
be increased or diminished in- 
stantly, or the motion reversed 
without stopping the machine or 
shifting belts. 

More or less driving power 
can be applied to the drill spindle, as 
the size of the drill or the nature of 
the work may demand. 

We claim for this drill superiority 
both in simplicity of construction, 
which renders it less liable to derange- 














Barnes’ New SENSITIVE DRILL 


Speed, from 0 to 1600 revolutions without stopping the machine or shifting belts. 


ment, and in effectiveness of opera- 
tion, on account of the variation of 
speed and power being so completely 
under the control of the operator, 
whereby all the adjustments are made 
with the least possible loss of time. 
It is smooth and almost noiseless in 
operation, and entirely free from the 
vibratory motion commonly found in 
drills of this class, where the spindle 
is driven by belt. 

Sold subject to trial, with single or 
multiple spindle. Send for Catalogue. 


W. F. & Jno. Barnes Co. 
ROCKFORD, ILL. 
Address, No. 419Ruby Street. 








DUST PROOF BEZ.1:S. 


STANLEY @a) & HALL, 


Formerly HAZAZER & STANLEY, 





32 & 34 Frankfort Street, New York. 
Shultz Belting Company, 


oe oF 
SHULT2 PATENT FULLED. LEATHER BELTING AND LACE LEATHER 


Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 
~ is made of leather tanned o surface th 

Ayes not tanned but rawhide etulled and softened by ear patent process e Ee 
the pulley better, transmits more power & 
LIGHT BELT MADE.” Anoute in all cition° Send fori te 














nECUTON: “DURABILITY: = : 
300 AD SIMPLICITY: SELF CONTAINED: 


ani pen COMPOUNDS -ATraTTTER TN 


FAIRBANKS, MORSE & CO., sre Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Pauj 
ALBERT FISHER, 89 Liberty Street. New York, Eastern Agent. 


POND ENGINEERING CoO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
ith special reference to the HicHEST CIENCY. - 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WiILLIAMS «< POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


GENERAL ACENTS, 


STRAIGHT LINE ENGINES 




















Grimshaw Patented White Core 
WIRES and GABLES. 


FIBRE, ACID, AND WATERPROOF. GRIMSHAW TAPR. 
EW sot ORK INSULATED Wil WIRE Go., 


Manager. 


R. E. G. 
J, W. Goory Lamm, Sore? 
W. B. Dowsx, Treasurer. <0 4.051 BROADWAY. N.Y. 





Wweitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRISBURG, 


PA. 








| 10E AUTOMATIC ENGINE, PORTABLE & TRACTION ENGINES. 
| STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


| New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Stree 
| New England Office, Messrs. John Post, Jr., & Co., 70 Kilby 8t., Boston 
| Baltimore Office, Messrs. Thomas K, Carey & Bro., 26 Light St., Balt. 


| WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 
| OUR LINE OF UNIVERSAL MILLING MACHINES. 
Ss Ss 





ib the aaly pale | = 





No. |. 
Universal Miller. 


No. o. No. 2. No. 3. No. 4. 
| Universal Miller. Universal Miller. Universal Miller. Universal Miller. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY «© MACHINE TOOLS. 


Cniversal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK. 


| THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 














No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safe peter Co.....82 Madison %,. Chi » til 
Risdon Ak San Franci 1 Cal. 


Van Zile, MacCormack & Co.............-- Alben ny, N, ¥. 
L. Metesser....... 34 St. Charles St., New Orleans, La. 
T. C. Gooch...... 448 West Main Street, Louisville, Ky. 
English “Morse & Co. 1221 Cun Ave. ; Kan sas City, Mo. 
Seeger & i ped | Hight City of Mexico, Mexico. 
Jas. H. Harris........ 82 Madison Street, Chicago, Ilis. 


AGENTS. 








“SM PHO SPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SME LIMITED 


o12 ARCH ST PHILADELPHIA PaA.U.S.A 
pee NALS FACTURE OF PHOSPHOR 
2 N £ UN! ip A S AND OWNER 


cnigTe 











24 JULIEN STORAGE OT TTeRieate 





MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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NATIONAL CAREON CO 
», OHTO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
BROWNLEE & Co., 


CEDAR Pores, bts Ralrayal T-Dir. 


For Electric Purposes. =x. B. PRIN DLE, 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. OF BOSTON. 





uc D 




















{> Manufacturers of the Celebrated Octagonal Red Pine Poles for 


Electric Railways and Electric Lighting; also Manufacturers of Cross- HANDSOMEL Y ILL US TRA TED. 
[ J panne OF ENGRAVING, ' 











THE SUBJECT POPULARLY TREATED. 









An Able and Interesting and Timely 


4 Publication. 
: 
SEND p FORESTIMATES, 


F CATALOGUE & ELECTRICAL cme, PRICE, 50 CENTS. 











Or EVERY DESCRIPTION. 














oe Susser == WNW ELECTRICAL REVIEW, 
AACTACTORER FOR THE 
| a oe ELECTRICAL REVIEW. 13 Park Row. New York. 








New York. 





JOHN STEPHENSON COMPANY 


* NEW+YORK. & 
Street Cars 

















Blectric Motors. 
ELECTRIC MOTO Rs. 


FAN OUTFITS. 
around the centre of the armature 


| de : Electric Blowers for $hip Ventilation. 
shaft. Thus making the most com- ; _ 
pact and efficient form of machine * voi a 3 MOTORS = HOISTS © MINING TRAMWAYS. 


that can possibly be devised. 
sem Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 








“Cc. && C.” 


The only Motors in which the mag- 
netic circuit forms a perfect circle 


















One-eighth horse-power to 560 horse- igs 





power in stock. New co Office, 63 Oliver Street, Boston. 
Philadelphia 38 South Fourth Street. 
OVER {0,000 MOTORS IN ACTUAL OPERATION. Chicago “Phenix Building. 


“C. & C.” ELECTRIC | MOTOR COMPANY, 


42O2a & 4204 Greenwich Street, NWew Work. 











viii ELECTRICAL REVIEW January 3, 1891 


The fational Transformer ystem of |ncandescent |,ighting. 


CONVERTER ERFICIENCIES. 


It will PAY YOU to throw out your present Transformers and substitute OUR MAKE. 


They are the most Efficient (95.2 per cent.). They are absolutely safe. 
Their regulation 1s practically perfect. 




















N-NEIONI ‘@\ 


RANSEORMER SYsre 1y a) 
LD AMEER ES EER VOL T° 


FATENTED 


+ + b | 
na D 
» . 


NO MORE AGGIDENTS FROM 


GROUNDED CIRCUITS. 
"SUAAING-AAAHMOS GAH 1THWw 
40 SUAINIA LNUNG AAO ON 














ih 
ie 


Transformer on Pole, sities tahiti bafoly Fuse Box. 








omplete Gentral §tation Equipments eee 
Complete f _ Equip HIGHEST  EFFIGIENGY. Complete Direct Gurren System 
MECHANICALLY AND ELECTRICALLY. 
LIGHT OR POWER DISTRIBUTION. We Guarantee its Operation and protect our Customers. ISOLATED LICHTING. 
































— NATIONAL ELECTRIC MFC. CO. 


Bau Claire, Wis. 








GEO. B. SHAW, - - ~ - GEN’L MANAGER. 

BAKER, BALCH & CO., Gen’! Agts., - = - = Seattle, Washington. CHAS. M. BLANCHARD, Agent, - + ~- ‘= Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - = Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, oS - 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., . 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Ast: - hie 12, Chamber of Cimmerci, Cincinnati, 0. 
METCALF, REED & CO., Western Ag ts., - - 1517 Larimer St., bi at aa 

NATIONAL ELECTRIC MFG. & CONSTRUCTION C0., . - = «+  «  « Tower Building, No. 50 Broadway, New York City. 

NATIONAL ELECTRIC DEVELOPMENT CO., - - «= «© «+ « « « 84 California St., San Francisco, Cal. 

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION 00. Agents, * © .s «  « +«  «  Winnepeg, Manitoba. 


A, IRVINE, Agent, - - Pn ee ey ia ee Emelie Building, St, Louis, Mo, 
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—~S== GENUINE TELEPHONES FOR EXPORT, SS~~ 


THE TROPICAL AMERICAN TELEPHONE CoO., 


Sole Authorized Exporters to South America, Central America and West Indies. 


se AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 


OLD SWITCHBOARDS AND MAGNETO CALL BELLS 


For Sale Gheap and Taken in Exchange for New Ones. 


A Platinum Pointed ‘‘ Chicago’’ Magneto Telephone Set for $17.00. A New Magneto Telephone 
Set, complete, like cut, for $15.00. Tropical American Telephone Sets and Universal Long 
Distance Sets. W. E. Co. Standard Switchboards and New Williams Standard Switchboards in 
all the different styles and sizes. 


PATENTED TELEPHONIC APPARATUS AND “SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Send for New Catalogue, Price List and Pamphlet, to 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET. 


HEISLER SYSTEM LONG DISTANCE SERIES INCANDESCENT ELECTRIC LIGHTING 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, (889. 
UNEQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 






































Specially adapted for Street, Commercial and General Illumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest and Most Efficient. Strictly 

2 Series. Lamps, 10 to 100 Candle Power. Long Life without 
~ Blackening. Dynamo Self-Contained and Automatic. 








SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 





HEISLER ELECTRIC LIGHT Co., Drexel Building, PHILA., PA. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 
AGBENOCIBS: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 





Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 
WORKS, JERSEY CITY, N. J. 





GOOD GOoDs. PROMPT SHIBMENTS. LOW PRICES. 


GATE CITY ELECTRIC COMPANY, 
Special Agents, 
GLOBES AND SHADES, 


Glass and Porcelain |neulators 


F Incandescent Lamps. 


Manufacturers and Dealers in 


Telegraph, Telephone, Electric ight 


GENERAL ELECTRICAL SUPPLIES. 











AND GANDEE WIRES, GABLES, TAPE AND TUBING. 


522 DELAWARE STREET, - - KANSAS CITY, MO. 
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TO INVENTORS: 


The Electrical Review Patent Bureau 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 








in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tions, and for the past three years as an active practitioner. 

Correspondence is strictly confidential, and any readers of this journal who may desire 
any information relating to patents need have no hesitation In addressing the Patent 
Bureau. 

Our aim is to give prompt and efficient west to inventors at moderate rates. 
We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
who have hitherto invited it to take charge of their patent interests. 

REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 
TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 
CUTION OF APPLICATIONS; EXPERT ADVICE IN RESPECT OF INVENTIONS, and 


all business relating to or depending upon patents is carefully attended to. 


ELECTRICAL | 
ventions | Ate 4 Special Feature. 


In this rapidly growing art, where inventors are constantly treading upon one another’s 
heels, it is dangerous to defer steps to protect a patentable idea. 


All communications should be addressed to the 
MANACER OF PATENT BUREAU, 
Electrical Review, 


13 Park Row, New York. 
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THE 


MANUFACTURERS OF 


Av. Kinps o-r ELECTRICAL SUPPLIES, 


OFFICE: 


111 ARCH STREET, BOSTON. 


NOLTZER~GABOT ELEGTRIG COMPANY 


FACTORY: 


BROOKLINE, MASS. 











THE “wWwaARD” ARC LAMP 


Incandescent Circuits—Continuous Current. 


These Lamps are wound to pass 6, 8 or 10 amperes of current, and when burning two In series on circuits 
of 100 to 125 volts, GIVE A CLEAR, STEADY LIGHT. We guarantee them: State system and voltage. 


ELECTRIC CONSTRUCTION AND SUPPLY CO., 


18 CORTLANDT STREET, NEW YORK. 





NEHWY EHLHCTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PHRREN MAYCOCE. 


PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 
CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 
TOGETHER WITH 


The Rules ahd Regulations to be observed | 4 Convenient Reference Book for those having 





Electric Bells, Telephones or Electric 


in Electrical Installati Work. 
placate. — Lights, in their Houses. 





PRICE, - . - 60 CENTS. PRICE, - - - 75 CENTS, | 





EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRAOTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 


PRICE, - - - = $400. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRICE, - - ad - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REViIEWw, 
(3 PARK ROW, NEW YORK. 


P. O. Box 3329. 





Electrie Light Fitting. 


I Hand-book for Working Electrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 








By JOHN W. URQUHART. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 
Chapter V. Wiring for Incandescent Lamps. « 
Chapter VI. Incandescent Lighting of Ships. 
Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, #2.00. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


ELECTRICAL REVIEW, 


13 Park Row, 
NEW YORK. 








P, 0, Box 3329. 


PRACTICAL WORKS. 


BY ROBERT CRIMSHAW, M.E. 


STEAM ENGINE, STEAM BOILER, PUMPS, ETC. 





STEAM ENGINE CATECHISM. 


U. 8. GOVERNMENT ENDORSEMENT. 
Navy Department, Bureau or STEAM ENGINEERING, 
Ww 888. 


I am of the opinion that for the practical instruction of engineers, students and youn 
neers, they are of great value, besides ae many nee of use to those older in the 


(Signed 


ASHINGTON, D. C., Nov. 16, 1 
engi- 
rofession. 


W. Me.vitie, Engineer in Chief, U. 8. A. 





STEAM BOILER CATECHISM. 


The most practical, complete and cheapest work on the subject. 





PUMP CATECHISM. 


One of the most useful manuals for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 





PREPARING FOR INDICATION. 


Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 





ENGINEERS’ HOURLY LOG BOOK. 


eee seeeee 


dougecad 50 Cents. 


By the use of this book the engineer’s work will be rendered more intelligent and 


be subject to better supervision. 








Copies of any of the above books will be promptly mailed, POSTAGE PREPAID, 
to any address in the world, on receipt of price. Remit by Express or Post Office Money 


Order, Postal Note, Draft or Registered Letter. 


ADDRESS: 


ELEGTRIGAL REVIEW, 


{3 PARK ROW, New York. 








ELECTRICAL REVIEW January 3, 1891 


CROSHY ELECTAIC COMPANY. 


PRINCIPAL OFFICE, 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK, | =_ 


| ss 

















CROSBY DRY BATTERIES 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER, 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 














IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT IS SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








PATENTED, JULY 2, (889. 


THE HUSSEY ~% BLUE STONE. 


5] 7 


Can be completely recharged without 
dismounting. 


The Only Blue Stone Battery that can 


be used for open circuit work. 
No Deposit of Copper on Zinc. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 





not in use. P 
° For Running Motors. 
For Charging Storage Batteries, Run- Cio —_— . 
* . . BY P, ' 
aing Sewing Machines, Small Incandes- f SC iyoRK? | THIS IMPROVEMENT CAN BE AP- 


cent Lamps, Fans, Dental Machines, |p ee es. PLIED TO ALL FORMS OF BLUE 
Telegraphing. Omegmures” j§ STONE JARS AT PRESENT IN USE. 











THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, | Intended for Close Circuit Work. 
thereby giving a voltage in the space of one | Will Not Polarize. 
‘cell, equal to that obtained by any other two Pure Water only Necessary to Charge It. 
cells requiring double the space. | The Simplest and Cleanest Close 
| Circuit Battery in the World. 
For Housework, | No Fumes. 
Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. | Small Lamps. 
No Climbing Salts. For Doctors’ and 
Always Clean. Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. | and all purposes 
Is rapidly taking the | where a Constant — 
place of all other Currentis required - @ 
Open Circuit Lig- | for continuous or 
uid Batteries, | intermittent work. 














